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INTRODUCTION 


In 1975 the U.S. Bureau of Land Management and U.S. Geological Survey began 
cooperative coal-hydrology investigations designed to further knowledge about 
hydrologic processes and improve Federal coal-leasing decisions affecting 
water resources. Fiscal Year 1984 marks the 10th year of the program. 

During those 10 years a large quantity of data have been collected, analyzed, 
and interpreted. A substantial number of publications resulted from this 
work. 


A decision was made by the two agencies in 1982 to compile a bibliography on 
coal hydrology. This document is meant to serve as a useful reference for 
land managers, planners, scientists, and regulatory officials involved with 
coal leasing and water-resources management. 


In compiling this bibliography, Geological Survey publication lists, existing 
Geological Survey bibliographies, and the Water Resources Scientific 
Information Center (WRSIC) data base were searched for pertinent Geological 
Survey publications that contained information relevant to the hydrology of a 
coal area. The WRSIC abstracts were used unedited as received from the WRSIC 
data base. Also included are reports of the Energy Mineral Rehabilitation 
Inventory and Analysis (EMRIA) program, coal leasing environmental impact 
statements and environmental analysis reports, and Bureau of Land Management 
land-use planning documents containing information about coal hydrology. 

Only those documents authored by either the Geological Survey or the Bureau 
of Land Management are included in this bibliography. 


Bibliography entries are organized alphabetically by state. A general list 
of titles, which did not fit into a specific state section, also is included 
following the state listings. The bibliography covers all the major Federal 
coal production regions (fig. 1). A list of common abbreviations used in the 
references is shown in table l. 


To help meet the need for hydrologic information created by the Surface 
Mining and Reclamation Act of 1977 (Public Law 95-87), the Geological Survey 
is in the process of preparing a series of reports that broadly characterize 
the hydrology of coal areas nationwide. These reports, termed Coal Area 
Hydrology Reports, are being prepared for the coal areas shown in figures 2a 
and 2b. The current (1983) status of these reports is shown in table 2. 


Publications listed in this document are available from the publishing 
agency, either the Bureau of Land Management or the Geological Survey. 


Bureau of Land Management publications should be requested from the following 
source: 


Division of Resource Systems, D-4/0 
Denver Service Center 

Bureau of Land Management 

Denver Federal Center, Bldg. 50 
Denver, CO 80225 
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Figure 1.--Federal coal-supply regions in the United States. 


Table 1.--Common abbreviations and acronyms used in abstracts. 


DEA 
DEAR 
DEIS 
DES 
DTEEA 
DTEEAR 
EA 

EAR 
EMRIA 
FEA 
FEAR 
FEIS 
FES 
MFP-CA 
SWRA 
TR 


Draft Environmental Assessment 

Draft Environmental Assessment Record 

Draft Environmental Impact Statement 

Draft Environmental Statement 

Draft Technical Examination/Environmental Assessment 
Draft Technical Examination/Environmental Assessment Record 
Environmental Assessment 

Environmental Assessment Record 

Energy Mineral Resource Inventory and Analysis 

Final Environmental Assessment 

Final Environmental Assessment Record 

Final Environmental Impact Statement 

Final Environmental Statement 

Management Framework Plan-Coal Amendment 

Selected Water Resources Abstracts 

Technical Report 
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Figure 2a.--U. S. Geological Survey coal areas in the Eastern Interior 


and Eastern Coal Provinces. 
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Figure 2b.--U. S. Geological Survey coal areas in the Rocky 
Mountain and Western Interior Coal Provinces. 


Table 2.--Status of U.S. Geological Survey coal area hydrology reports. 


Coal area* 


OMONAUFWN PE 


Calendar year report 


to 


No 
No 


No 


No 
No 


be published 


Published 
Published 
Published 
Published 
Published 
Published 
Published 
1984 
Published 
Published 
1983 

Published 
Published 
Published 
Published 
Published 
Published 
Published 
Published 
Published 
Published 
Published 
Published 
Published 
Published 
report planned 
report planned 

1983 
Published 
Published 
report planned 
Published 
Published 
Published 
Published 
report planned 
report planned 
Published 

1984 

1984 

1984 


Water-Resources Investigation, 
Open-File Report number 


82-273 
82-647 
Sl—537. 
81-343 
81-538 
83-33 

81-815 


81-803 
82-864 


81-902 
82-505 
Sl=137 
81-809 
81-204 
81-1118 
81-492 
81-901 
82-440 
82-679 
81=135 
80-693 
sl=1 lis 
81-636 


82-858 
82-1003 


81-498 
81-423 
82-638 
81-403 


82-1014 


Table 2.--Status of U.S. Geological Survey coal area hydrology reports-— 


iio 


Continued. 
Calendar year report Water-Resources Investigation, 
Coal area* to be published Open-File Report number 
42 Published 82-636 
43 ‘No report planned 
44 No report planned 
45 1983 82-527 
46 1984 
47 1984 83-221 
48 1984 
49 1983 82-682 
50 1984 
ope No report planned 
52 1984 
53 1984 
54 Published 83-146 
55 No report planned 
56 1983 83-38 
57 1984 
58 1985 
59 1984 
60 Published 83-203 
61 1983 83-132 
62 1984 


*Coal areas, shown in figures 2a and 2b, are delineated on the basis of 
hydrologic-basin boundaries within the major coal-production regions. 


U.S. Geological Survey professional papers, bulletins, water-supply papers, 
and circulars are obtainable from: 


Eastern Distribution Branch, Text Products Section 
U.S. Geological Survey, 

604 South Pickett St. 

Alexandria, VA 22304 


U.S. Geological Survey open-file and water-resource investigation reports are 
available from: 


Open-File Services Section (OFSS) 
Branch of Distribution 

U.S. Geological Survey 

Box 25425, Denver Federal Center, 
Denver, CO 80225 
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A Compilation of Ground Water quality data in Alabama 

Avretts James R. 

U.S. Geological Surveys water Resources Divistone -oGeol Surv of 
AtaeCarc’ 67793356 pr 1968" 2 Figs 6 Tabes 

Journal Announcements SWKAG801 

ALL available data on the quality of ground water in Alabama, 
ape toe ithe. *date' “of this reports are tabulated to provide 
information for appraising water supplies in the state and to 
determine whether water use is impaired. Water-quality 
information was obtained by various agencies and individuals In 
Alabama for many yearss but much of the information was not 
published previously. The chemical and physical character of 
waters the significance of these propertiess and the source of 
various constituents are discussed. water quality requirements 
for domestics industrials irrigations and recreational uses also 
are described in detail. A total of 3692 chemical analyses are 
tabulated in the reports by counties. Radioelement data for 14 
sites in the state are compiled in a separate table. 


Iron oress fuels and fluxes of the Birmingham districts Alabama 
witb chaotecs oo The origin of the oress by E. C. Eckel. 

aa chardemcperesmandMedtts seCherles 791910 

UeS. Geological Survey Bulletin 400 204 p. 

Section on Fuels and Fluxes (p. 170-188) by Butts describes the 
stratigraphy and physical properties of the principal coal beds 
of the Warrior Coal Fiela. It also contains descriptions of 
geologic sections for the various coal beds. Coking coal 
analyses and infornation on mining methods and coal washing are 
also included. 


Warrior coal basin in the srookwood quadrangle, Alabama 

Buttss Charles, 1905 

UeS.e Geological Survey Bulletin C604 0 PSS 7S 

Discusses stratigraphys structures general mining conditions 
and developmentss and coal groups and analyses. 


The Warrior coal basin in the Birmingham quadrangle, Alabama 

Buttss Charless 1906 

UeSe Geological Survey Bulletin 235-Fs pe MW We ier s 

Discusses stratigraphys structures general mining conditions 
and developmentss and coal yroups and analyses. 


Description of the Birmingham quadrangles Alabama 
Buttss Charless 1911 
UsSe Geological Survey Geologic Atlass Folio 1754 24 p. 


Description of the Bessemer and Vandiver quadrangless Alabama 


Butts Charless 1927 
U.eSe Geological Survey Geologic Atlas, fio lao ‘2idills wein'p ¢ 


WATER AVAILABILITY AND GEOLOGY IN MARION COUNTY, ALABAMA 


Alabama Alabama 


CAUSEYs UREV Es AWAHE ss Pier OD or SCE FERS Ol, eee mL he oe We LE sad k 

GEOLOGICAL SURVEY OF ALABAMA, OINONE RES Ope 5 

ALABAMA cGEOLOG TEAL VSURVEYaMAC 4105s 1197 2ems hue, Eo FIG, 2 MAPS» 
6 TAB, 17 REF.» 

Journal Announcement: SWRAU708 

ROCKS THAT *CROR SOUT VINGTHE BASTERN PEN RTROFE MARION COUNTY IN 
NORTHWEST ALABAMA INCLUDE SANDSTONES AND SHALES Of 
MISSISSIPPIAN AND PENNSYLVANIAN AGE THAT DIP SOUTHWARD ABOUT 50 
mietetl (PIER Mile 6 THE SANDSTONES ARE POOR AQUIFERS AND EXPECTED 
YIELDS ARE GENERALLY LESS THAN A QUARTER OF A MILLION GALLONS PER 
DAY (MGD) FER WELL. THE WESTERN PART OF THE COUNTY IS UNDERLAIN 
ChE Biay, BY SANDS AND CLAYS OF LATE CRETACEOUS AGE THAT Ine 
SOUTHWESTWARD ABOUT 25 FEET PER MILE. THE SATURATED SANDS WILL 
YIELD AS MUCH AS 0.5 MGD PER WELL. STREAMFLOW IS THE PRINCIPAL 
POTENTIAL SOURCE OF LARGE SUPPLIES OF WATER IN THE COUN Ye THE 
AVERAGE RUNOFF 1s ABOUT 8506 MGD. Wane DISCHARGE OF RHE 
BUTTAHATCHEE RIVER» THE LARGEST STREAM, AVERAGED 95 119! GD eA THE 
GAGING STATION BELOW HAMILTON DURING 1940-65. THE ANNUAL 
MINIMUM FLOWS AT THAT STATION RANGED FROM 12 MGD TO 36 MGD DURING 
THE PERIOD 1951-65 AND THE MEDIAN ANNUAL 7-DAY LOW FLOW WAS 
S0n4 MGD. WATER FROM SANDSTONE AQUIFERS IS GENERALLY HARD AND 
HIGH IN IRON CONTENT; WHEREAS WATER FROM UNCONSOLIDATED SAND 
AQUIFERS TES SOFT AND LOCALLY HIGH IN IRON CONTENT. WATER FROM 
THE STREAMS Is GENERALLY SOF Tf AND LOW IN MINERAL CONTENT. 
ABOUT 1-35 MGD OF WATER IS DEVELOPED FROM AQUIFERS AND EESS RHA 
1 MGD Is DEVELOPED FROM STREAMS. (CWOODARD-USGS) 


Water Availability in Bibb Countys Alabama 

Causey Ls Ves Wil lmons JiR. secular seer 

Geological Surveys University» AL. Wouter Resources Div. 

Alabama Geological Survey Map 144, 1978, 1GeaP.¢605 hi oe 
Plates, 3 Tab. 

Journal Announcement: SWRA 1215 

The largest sources of water in Bibb County in central Alabama 
are Limestones dolomite, and sand aquifers, and Cahaba and Little 
Cahaba Rivers. Potential sources of 0.5 Mgal/d (million gallons 
per day) or more per well are limestone and dolomite aquifers in 
topographic lows in the northern part of the county, Limestone 
and dolomite aquifers in topographic luws and along fauits in the 
central parts and sand aquifers in the southern part. The total 
average flow of all streams in the county is about 1,260 Mgal/d, 
of which 590 Mgal/d originates within the county. The Cahaba 
River at Centreville has an average flow of 1-000 Mgal/d and® a 
(-day @2 (median annual 7-day tow flow) of about tat Mgal/d. The 
Little Cahaba River near brierfield has an average flow of 130 
Mgal/d and a /-day 92 of about 36 Moal/de Wellc dnmenoctiere and 
central parts of the county are rarely drilled deeper than 300 
feet. Wells in the southern part of the county generally range 
In depthaf hom «WSO feetitinetheaCahabd ehiver valley to 800 feet in 
upland areas. Water from aquifers and streams in Bibb County ie 
generally of suitable chemical quality for most uses. Water from 
sand and sandstone aquifers is generally ‘soft to moderately hard 
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and yenerally contains iron in’excess of OPsima /SsGm Tt 0Cigramseper 
Liter). Water from Limestone and dolomite aquifers 1s generally 
moderately hard to hard and has an iron content Béesis. ithary Gers 
mg/L. Water ftrom-streams is generally soft to moderately hard 
and has a  dissolved-solids content of less than VS0tag/ CS eethhe 
average use of water in Bibb County in 1969 was about 1.4 Mgal/d 
which is less than 1 percent of the quantity available. 
(Woodard-USGS) 


Correlation of the Parkwood Formation and the lower members of 
the Pottsville Formation in Alabama 

Ginlinert sons (We) tC a0) 1963 

Wes a Geologrealiesurvey RrofessionaloPaper 45@-E 0p. 147-50 

Describes the correlation of lower members of the Pottsville 
Formation and redefines the top boundary and extent of the 
Parkwood Formation. Illustrates columnar sections and their 
SoGcations. 


Geology and coal resources of the coal-bearing rocks of Alabama 

GOlLbentsons Ween. 619.64 

Gas edlogical Survey Bul Letinet1S2=8, GROG s 

Estimates coal reserves ain Alabama and describes the 
Stratigraphy of the coal-bearing rocks. Includes maps showing 
the Location of coat beds in the Warriors Cahabas and Coosa coal 
fields. 


Geoloyy and Water Availability of Cullman Countys Alabama 

Pauist, SRO VJ Weffersonsy (Ps. 10. . , 

Geological Surveys Louisville, KY. Water Resources Div. 

Alabama Geological Survey Map 1454 1980. SOP reGitk ge 25 
Pilanes,0s hab ry eiseretf.s 

Journal Announcements: SwRA1405 

The Pottsville Formation of Pennsylvanian age underlies most of 


Cullman County in northern Alabama. TtOPcEenSiSstse mostly tof 
interbedded sandstones and_= shales that dip southward about 40 
feet per mile. The Eangor Limestone. of MW iisissiasisshpp tan § Bage 


underlies the Pottsville anu crops out in a few valleys along the 
northern boundary of the county. The principal source of ground 
water in the county is the Pottsville Formation. Sandstones”7 of 
the Pottsville Formation underlying low topographic areas will 
yield as much as 209 gal/min (gallons per minute) to individual 
meties: O00 atteatridee an or Less in the southeastern part of the 
“county and 25-100 gal/min in other parts Oo Tm runel= Acountys Those 
underly ing® “high |* topographic **areas generally yield less than 5 
gal/min. The average flow of streams in and adjoining Cullman 
Gcenty hist tabodn lAS0Ow Mgal/d (million gallons per day) which 


wiabides lbaboutet78GetwMgaliay tehat originates oins ‘the county. 
Discharge from ground-water storage is smalls and most streams 
cease to flow during extenced dry periods. Siipsiey, 7 Fork 2 lane 
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Mulberry Fork are the only streams in and adjoining Cullman 
County that have median annual 7-day low flows that exceed 2 
Mgal/d. Chemical analyses of water in the county indicate the 
water is suitable for most usess but iron concentrations in 
ground water exceed 0.3 mg/L (milligrams per liter) in many 
places. Water use in Cullman County was estimated to average 5.6 
Mgal/dvinkl 96 7 AeeGWSGSo 


Hydrologic Assessments Eastern Coal Province Area 23% Alabama 

Hankiinsivs iG ARs 

Geological Surveys Tuscaloosas AL.e Water Resources Div. 

Geological Survey Open-File Report 80-683 (WRI)» Junes 1980. 
(OMp~eS0 Reifivees Append, 

Journal Announcement: SWKA1424 

The Eastern Coal Province is divided .into 24. e9sepaname 
hydrologic reporting areas. The division is based on hydrologic 
factorss locations sizes and mining activity. Hydrologic units 
(drainage basins) or parts of units are combined to torm each 
area. Area 23 is located at the southern end of the Eastern Coal 
Provinces in the Mobile River basine includes the Warrior, 
Cahabas and edges of the Plateau coal fields in Atabamas and 
covers, an) anea of 4-716, square miles, It 18 underlain by the 
Coker and Pottsville Formations and the pre-Pennsylvanian rocks. 
The Pottsville Formation contains cual beds and is overlain by 
the Coker Formation in the western and southern parts of the 
area. The pre-Pennsylvanian rocks crop out in two 
northeast-southwest trending belts or ridges along and near the 
eastern boundary where folding and faulting is common. The 
outcrop of rocks .along the western ridge forms the divide between 
the warriorgandethesstaheabew coal fields. Hydrologic problems 
relating to surface mining are (1) erosion and sedimentation, (2) 
gecline in ground-water levels, and (3) degradation of water 
quality. Average annual sediment yields can increase by four 
magnitudes in surface mineg areas from 20 tons per square mile 
per year from areas not affected by mining to 300,000 tons per 
Square mile per year from mined areas. Sediment yields increase 
drastically when vegetation is removed from. the highly erosive 
soils and from unregulated surface mining operations. Decline in 
ground-water levels can occur in and near surface-mining areas 
when excavation extends below the static water level in the 
aquifer, (USGS) 


Hydrology of area 224 eastern coal provinces Alabama 

Harkins» Joe Res 1981 

UeSe Geological Survey Water Resources Investigations 81-135, 
ees 

Discusses the hydrology of "Area 22"%6 which includes a small 
part of the Plateau coal field. Sections describe and illustrate 
water quality and quantitys geoiogys soilss land uses and data 
SsOurces. Prepared to provide general intormatiton toiithe «cams 
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industry and Federal and State regulatory agencies. 


Hydrology of Area 24, Eastern Coal Provinces Alabama and 
Georgia 

HarkinSs Je Rev and otherss 1981b 

U.S. Geological Survey Water-Resources Investigations Open-File 
Report 81-1113 U.S. Geological Surveys Tuscaloosas Ala. 

Discusses the hydrology of “Area 24",% which includes all of the 
Coosa coal field and the eastern Part of the Plateau coal field. 
Sections describe and illustrate water quality and quantity, 
geologys soils, land uses and data sources. Prepared to provide 
general information to the coal industry and Federal and State 
regulatory agencies. 


Surface-water Availability» Etowah Countys Alabama 

Harkinss Je Re 

Geological Surveys Tuscaloosas Ala. 

Alabama Geological Survey Map 1084 1972. 4 Figs 1 Mapes 1 Tab» 
12. RACIAY 

Journal Announcement: SWRAQ716 

Basic information on the surface-water resources of Etowah 
Countys Alabamas is presented in a map so that a quick visual 
appraisal of water availability can be made. The streams o f 
Etowah County potentially will provide moderate to large supplies 
of water for municipal» industrial, and other uses. Two streams, 
Coosa River and Big wills Creeks are capable Ofeytetaing 10 FMGD 
without storage. With storages streans draining areas in excess 
of 10 sq mi have the pcetential of yielding 10 mgd. Many sites in 
the county are topographically and geologically suitable for 
surface reservoirs. Average annual precipitation VSG IT hches. 
Average streamflow is about 1.0 mgd per sq mi. The Coosa River 
has an average flow of 5/400 MGD where it enters the county and 
6,200 MGD where it Leaves the county. Water in the county, in 
general, is relatively low in total dissolved SovidSs 1S Of good 
chemical quality» and is suitable for most useS. (KNAPP-USGS) 


Surface-water Availability» St. Clair Countys Alabama 

Harkinss Jo Re 

Geological Surveys Universitys AL. Water Resources Div. 

Alabama Geological Survey Map 148, 1980. (Oe ps Gt raigs | labs 7 
Refer 

Journal Announcement: SWRA1405 

The Coosa Rivers the largest ‘source of water in St. Clair 
Countys Ala.es has an average flow of 602 Ngal/d (million gallons 
per day) where it enters the county and 8-500 Mgal/d where it 
leaves the countys He Neely Henry and Logan Martin Reservoirss 
which extend along the eastern boundary of the countys have 
average storage capacities of 1525500" Yand'3597600" acre’ feet, 
respectively. Big Canoe Creeks which flows through the northern 
Dart of "~tne™> “County s is the largest stream in the county other 
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than the Coosa River. It, hasan avenage flowsof. i230 »Mgald game 
its confluence with H. Neely Henry Reservoir. Water in streams 
WaStes Cleig County 4sa ofmgood schiemsicat quality and 1s Suitable 
fOr ig most Buses. water in Big Canoe Creek is generally soft to 
moderately nard. Water in the Coosa River is generally ) Sogn 
(USGS) 


Surface-Water Availability» Franklin Countys Alabama 

Hark nse. Js Rese Oi Reate De Mere Won ontce Aes 

Geological Surveys Universitys Ala. 

Alabama, Geologicale Surveys tao) 064151972. eee S Figs 1 Maps 1 
Ta Dees Saket ss 

Journal Announcements: SWRAOG622 

Surface-water resources are described for Franklin Countys in 
northwestern Alabamas in a manner. that provides for a. ogame 
visual appraisal of surface water availability. The County has 
moderate relief and 1s drained primarily by Cedar and Bear 
Creeks. Streamflow varies considerably from one season to 
another. Highest.monthly flows areuG to. Seutimnes greater than 
average monthly flows. Lowest monthly flows are only one-fourth 
to one~sixth of average flows. The average annual rainfall of 50 
inches provides about 700 myd of average runoff. The additijioomed 
200 mgd via tributaries to Bear Creek results in a total average 
streamf lows. of: ~900ssmod. which J is ~about, 300 .tines greater than 
actual water use in the county. Runoff from the county  @afeasnge 
about 1.1 mgd per square mile. The water in streams generally is 
of..a,..quality, suitable, for. most. uses. Cedar Creek, howeumue 
contains hard water (145 mg per titer) during periods of low 
flow. The temperature of water flowing in streams approximates 
the mean monthly air temperature and generally ranges from 3 deg 
Coning JanUary-.to 28. dec. to durongmtheasummers: Temperatures of 
water from springs remain almost constant (15e,to..i7. dequeue 
throughout the year. (WOODARD-USGS) 


Description of the Stevenson quadrangles 
Alabama-Georgia-Tennessee 

Hayess C.w Wee 1895 

U.S. Geological Survey Geologic Atlas» Folio 19% 8 p. 


Description of the Gadsden quadrangles Alabama 
HayeSes Ge Wee 1896 
U.S. Geological Survey Geologic Atlas, Folio 35, 5 Das 


The southern Appalachian coal field 

HayeSes CG Wes 1902 

U.S. Geological Survey 22naqa Annual Report 1900-1901, ot. Jj idee 
CHEN - 


Hydrology of Area 20 Eastern Coal Province, Tennessees 
Georgias and Alabamas (Duplicated see Tennessee). 

Holl ydays E. Fes and otherss 1982 

i ous Geological Survey Water-Resources Investigations 82-440, 
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ACID MINE DRAINAGE IN CANE CREEK BASINs NEAR OAKMANs 
WALKER COUNTY» ALABAMA 

Hiv: Dieaelaet allie ' 

GEOLOGICAL SURVEY OF ALABAMA, UNIVERSITY. 

GEOLOGICAL SURVEY OF ALAGAMAs CIRCULAR 64, 1970, 19P. fetta Ge 
1 TABs Sb Rueukeess, 

Journal Announcement: SWRAU824 

ACID DRAINAGE RESULTS FROM THE PASSAGE OF WATER OVER AND 
THROUGH STRATA OR SPOIL PILES THAT ARE HIGH IN SULFIDE MINERALS. 
THE OXIDATION OF SULFIDE MINERALS IN THE PRESENCE OF WATER 
FORMS «SULEURICAACIO“AND,RELEASES.I3S5 PRODUCTS TO NEARBY STREAMS. 
THE IRON SULFIDE MINERALS ARE GENERALLY ASSOCIATED WITH 
THE ROCKS ABOVE AND BELOW THE COAL SEAM. CANE CREEKe 
TROUGH OU Re LIS SGENGIHSOF a 4aMILES se. CHANGED FEROMA NEUTRAL STREAM 
POmALVERY saAGIDIG STREAY,s TOMAR ESS. ACIDIC aASTREAM, AND THEN BACK 
TO A NEUTRAL STREAM COM ANGE DIES ml Ono.) ec LOSES CORRELATION 
BETWEEN LOW STREAM STAGE AND HIGH PH OF THE WATER WAS FOUND. 
ACIDIC WATER SHORTENS THE iL Fle OF ORDINARY METALS AND 
CONCRETE USED IN CONSTRUCTION. THE WATER IS NOT SUITABLE FOR 
MUNICIPAL OR INDUSTRIAL USE WITHOUT EXTENSIVE TREATMENT? 
AND IS UNSATISFACTORY FOR RECREATIONAL Lis 7. TES LS WERE 
MADE TO DETERMINE THE RESISTANCE OF MATERIALS USED FOR ROAD 
CULVERTS TO ACIDIG WATERSs, CONTROL OF ACID DRAINAGE Is COMPLE X 
AND OFTEN ECONOMICALLY IMPRACTICAL. NO SINGLE METHOD HAS 
BEEN ENTIRELY RELIASLE BUT SEVERAL MEASURES ARE PRESENTED. 


Coal deposits on Sand and Lookout Mountainss Dade and Walker 
Countiess Georgia 

Johnsons Ve. Hes 1959 

UeS. Geological Surveys Preliminary Map 


A Summary of Selected Publications, Project Activities and Data 
Sources Related to Hydrology. in the Warrior and Plateau Coal 
Fields of Alabama 

Kidds Robert Ees and Hills Thomas J. 

ies wmGeologicalessurvey Open-File Report 82-913 

The report is a reference source on hydrologic information 
related to coal-mining activities in the Warrior and Plateau coal 
fields of Alabama. It contains a bibliography of more than 200 
references and selected annotations. Also included 1s 
information On mapSs automated-data bases» water-monitoring 
programss and data~source agencies and organizations. 


water Availability of Jefferson Countys Alabama 

Knights A. Le 

Geological Surveys Tuscaloosas Ala. Water Resources Dive 

Alabama Geological Surveys Universitys Map 16 ool ie ou i bonen hous a 
St osed ap lat Send ptidd a nede hel oe 

Journal Announcements SWRA1008 

The average annual precipitation in Jefferson Countys Alabama, 
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is about 53 inches or about 2820 mgd (million gallons per day). 
About 1-130 mgd runs off directly into streamss and the remaining 
1-690 mgd replenishes soil moisture to underground reservoirs. 
Potential sources of ground water are limestones dolomite, 
sandstones and chert aquifers. Wells developed in these aquifers 
may produce as much as 0.5 mgd per vell. In some areass wells 
developed in the limestones dolomites and chert aquifers may 
produce more than 0.5 mga per well. Water from the Limestone and 
dolomite aquifers generally is moderately hard to very hard, 
contains less than 0.3 mg/liter irons and has a median value of 
150 mg/liter dissolved solids. Water from the sandstone aquifer 
generally is soft to moderately hards contains iron in excess ot 
0.3 mg/liter, and has a median value of 210 mg/liter dissolved 
solids. Potential sources of surface water in Jefferson County 
are the Black Warrior and Cahaba Riverss Locust Forks and Valley, 
Villages Fivemiles Shades» and Turkey Creeks. Average flows at 
the mouth of these streams or at the point where the stream 
leaves the county are 4070s 2504 142304 3604 100. 120, 100, and 
90 mdg. (Woodard-USGS) 


Surface-wWater Availability» Tuscaloosa Countys Alabama 

Knights A, Let Daviss mM E. 

Geological Surveys Universitys Al. Water Resources Dives and 
Geological Surveys Austins TX. Water Resources Div. 

Alabama Geological Survey Map 139, 1980. 12 ps 3 Figs 1 Tabs 
TS Rete, 

Journal Announcement: SWRA1405 

The average annual runoffs about 14270 Mgal/d (million gallons 
per day)» originating in Tuscaloosa Countys Alaer is equivalent 
to 20 inches or 0.95 Mgal/d per square mile. The Black Warrior 
and Sipsey Riverses the largest streams in the countys have 
average flows of 5230 Mgal/d and 580 Mgal/ds» respectivelys where 
they leave the county, and median annual 7-day low flows in 
excess of 150 Mgal/d and 35 Mgal/d, respectively. North Rivers 
Big Sandy Creeks and Hurricane Creek have average flows in excess 
of 100 Mgal/d and median annual 7-day tow flows in excess of 2 
Mgal/d. Surface water generally contains less than 100 mg/L 
(milligrams per liter) dissolved soltidss less than 10 mg/L 
chlorides and is soft to moderately hard. Streams having the 
higher hardness and the higher dissolved-solids content are in 
eastern Tuscaloosa County. CUSGS) 


Water and Related Problems in Coal-Mine Areas of Alabama 

Knights A. Les Newtons Je G. 

Geological Surveys Tuscaloosa» AL. Water Resources Div. 

Available from the National Technical Information Services 
Springfield, microfiche, Water-Resources Investigations 76-130, 
Agorvl 19773 51 pe “22 figs 1 tabs*3s6Urets, 

Journal Announcements: SWRA1103 

Water-resource problems or potential problems in Alabama 
resulting from surface and subsurface coal mining include 
erosion and sedimentations floodings diversion of drainages 
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decline in water levels land subsidences and the degradation of 
water quality. The degradation of water Sawin yews. (tne most 
serious and widespread coalt-mine related problem in Alabama. 
The chemical quality of water in numerous) streams draining 
coal-mine areas has been altered drastically. The pH of water 
draining from. mined areas commonly ranges from 2.1 to 5.0- 
generally has high sulfate and dissolved solids concentrations, 
is hard to very hards and may contain objectionable amounts of 


iron. The detrimental quality of water in some streams may 
persist for decades after mining has ceased. Without proper 
safeguards, additional mining may cause a significant 


deterioration in the quality of water in major streams where the 
more mineralized nine waters are now diluted. (Woodard-USGS) 


Elements of the Water Resources Situation in Alabama 

Knowless D. Ber Barksdale» H. C. 

Geological Surveys Universitys Ala. 

Available from NTIS» Springfield» VA 22151 as PB-214 181. 
Price $3.75 printed copys $1.45 cents microfiche. December 1969 
(revised August 1970). 28 P.-p 

Journal Announcement SWRAU620 

The water-resources situation in Alabama has-= many facets 
ranging from water supply to waste disposals from floods to 
droughtss and from navigation to recreation. Within this wide 
range of topics two common elements have been selected for 
consideration-- factors intimately related to the hydrologic 
cycles and significant areas wherein the knowledge and data are 
inadequate. A discussion of the hydrologic cycle provides a 
background of understanding. | This is followed by a discussion of 
the types of data and studies that are required for a better 
understanding of water related problems with recommendations for 
needed supplemental or additional studies. Most water-~resources 
problems relate in one way or another to the availability of 
water. Problems of water supply cover much of the 
water-resources field and are not restricted to the availability 
of water for domestics industrials or agricultural purposes. 
Under this concepts water for operation of navigational lockss 
dilution of wastess Launching of a boat or for support of 


fisheries all become water-supply problems. Leas S eee Omens 
broader sense that water-supply problems and the knowledge and 
data needed for their solution are discussed. (See also 


W73-12315) (Woodard-USGS) 


The map abstract of water Resources: Alabama 

Linebackse Ne Ges Peirces Lo Bes Turnagesr No. E.~ 

Geological Surveys Universitys Ala. 

Map Abstract Noeds 1974, 105 Ps 108 Figs 14 Ref.» 

Journal Announcement: SwWRAO8&O02 

Water resources data for Alabama were presented in generalized 
areal form for the entire state. Maps delineating counties,» 
population distributions physiographic provinces and river 
basins were presented. Other maps indicated ther=variabir lity, of 


17 


Alabama Alabana 


temperatures precipitation, lake evaporations runofts low flow, 
and areal distributions of yroundwater availability and major 
aquifers. Areal patterns of water use from ground and surface 
water sources for pi blerc water supplies, agriculture, 
agricultures industry» cooling waters and of the variation in 
physical and. chemical ‘characteristics of. ground. and suetaae 
waters were presented. (Humphreys-ISws) 


Geology and minerat resources of the Regions jn Schneiders WwW. 
Jes and others, Water Resources of the Appalachian Region, 
Pennsylvania to Alabama 

Meyers Geralds 1965 

UeS.~ Geological Survey Hydrologic Investigations Atlas HA-198, 
Sheets. 

Geologic map (1:2,500,000) of the Appalachian Region including 
north-central Alabama. Also, gives a..brief discussione 
water-supply and Lithologic characteristics of rock types. 
Locations of coals oils and gas regions are shown. 


Availability of ground water in the Appalachian Regions in 
Schneiders We. Jer and otherss water resources of the Appalachian 
Regions Pennsylvania to Alabama 

Meyers Geralds Wilmoths 6B. Mss and LeGrands He Ess 1965 

U.S. Geological Survey Hydrologic Investigations Atlas HA-198, 
Sheet 10 

Map shows least- to most-favorable areas for development of 
large ground-water suppliess., including localities (of Shaw 
production (100 gallons per minute or more). Includes general 
discussion of ground-water availability. 


ENVIRONMENTAL GEOLOGY--AN Ald TO GROWTH AND DEVELOPMENT IN 
LAUDERDALEs COLBERT AND FRANKLIN COUNTIES» ALABAMA 

MOOSE (PS Tae GAPDES ws whe 

GEOLOGICAL SURVEY OF ALABAMAs UNIVERSITY. ENVIRONMENTAL DIV. 

ATLAS SERIES 64 1976.45 02, 2SUFIiGs,.1 TAGs, OS kek cme Ho Lee 

Journal Announcement: SWRA0817 

A IG WOR CIN AND GRAPHICAL PRESENTATION OF LAUDERDALEs 
COLBERT, AND FRANKLIN COUNTIES IN NORTHWESTERN ALABAMA WAS 
PRESENTED IN CONJUNCTION WITH AN EXPLANATORY Apes Xe AND TABULAR 
DATA ON THE GEOLOGY, WATER AND MINERAL RESOURCES, ENGINEERING 
GEOLOGY,» AND ASSOCIATED FACTORS, THESE Sue We) EHS WSED BY 
PLANNERS AND DEVELOPERS FOR IMPLEMENTING IMMEDIATE AND LONG-RANGE 
PLANS shOR, HE Lb FFE CA EVE SAND ORDERLY DEVELOPMENT OF THE AREA. 
(SCOTT-ISwS) 


ENVIRONMENTAL GEOLOGY OF AN AREA IN WEST-CENTRAL ALABAMA 

MOS ERs Pee Hes aK GENER vals soe 

GEOLOGICAL SURVEY OF ALABAMAs UNIVERSITY. ENVIRONMENTAL DYNA 

ATLAS SERIES le TASS 6e bes) CabiGe oLULEREE su 5% Pint) LO) & HUD 
GRANT P-1020% P-1042., 

Journal Announcement: SWRAU819 

THE ENVIRONMENTAL DATA NECESSARY TO PLAN FOR DEVELOPMENT 
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BROUGHT ON BY) SPHE CONSTRUCTION OF THE TENNESSEE-TOMBIGREE 
WATERWAY WERE PRESENTED. TEES TUDYISAREA MINCLUDES MALL” “OF *SUMTER 
COUNTY AND THOSE PARTS OF GREENE AND PICKENS COUNTIES 
ADJACENT TO THE TOMBIGBEE RIVER. LAND USEs AlS  “NOTSYPIALM ITED TO 
CROPS» PASTURE» -FORESTs AND RELATED INDUSTRIES. SUBSTANTIAL 
SUPPLIES OF SURFACE WATER AND GROUNDWATER ARE AVAILABLE AND 
SHOULD ENCOURAGE ECONOMIC DEVELOPMENT. SANDO “ANDOUGRAVEL @ARE 
AVAILABLE FOR CONSTRUCTIONs ABUNDANT CHALK AND CLAY ARE AVAILABLE 
FOR USE AS LIGHWEIGHT AGGREGATE. ENERGY SOURCES PNG EHTS? SAREA 
HAVE NOT BEEN FULLY DEVELOPED. A COAL-FIRED STREAM PLANT PROVIDES 
ELECTRICITY TO SURROUNDING AREAS AND A NARROW BAND OF LIGNITE 
THAT HAS NOT BEEN DEVELOPED OCCURS IN SUMTER COUNTY. THIS AREA 
KAS THE POTENTIAL TO BECOME MORE PRODUCTIVE, THER-EPO REI 
INFORMATION WAS PROVIDED ON THE AREA'S POSITIVE CHARACTERISTICS 
AND ITS LIMITING FACTORS WERE ENUMERATED SO THAT DEVELOPMENT 
Wriiesbe PsACCOMPLISHED IN AN ORDERLY AND EFFICIENT MANNER. 
CSia0 Ih LS WS) 


Environmental Geology as an aid to Urban and Industrial Growth 
in Northwest Alabama 

Mosers Paul H. 

Alabama State Geological Surveys Tuscaloosa. 

Proceedings of the Fourth American Water Resources Conference 
(American Water Resources Associations Urbanas PUidas Ws 7-1 96807 2P 
392-398.» 

Journal Announcement: SwWRAQ317 

With population increases in this countrys Urban and Industrial 
expansion is anticipated = as being quite dramatic. The role of 
environmental geology in contributing to the necessary planning 
Wewudiscussed -with#attention directed toward expansion corridors 
in northwest Alabama. Themeresulitsslofwathe Hinvestigations Mare 
envisioned as furnishing planners with a comprehensive, detailed, 
practical studys which can be used to stimulate and then maintain 
an orderly urban and industrial growth. Lauderdale, Colberts and 
Prandin wGouathes Gwereaenthess«site of the first environmental 
investigation, A brief outline of which is included. Information 
concerns hydrologys associated resourcess geology and engineering 
geology. Quantities of potential surface and groundwater are 
mentioneds and discussion is given to the quality (expressed in 


amounts of dissolved solids). The urban nucleuss the muscle 
shoals arease is nbniefly edescribedostin terms of population 
concentration. Three fougGhkys dtawn,Gareas /fare ».seen from a 


geological and physiographical viewpoints and detailed geologic 
maps are indicated as being available and extremely valuable in 
planning. In the muscle shoals areas it is concluded, &U per 
cent of the slopes are gentle enough to presente ino vedi t yeulltves 
for any type of planning. Finallys the importance of engineering 
capacity is discussed. Thesbbearing lecapaci'ty tlof sthe soil “i's 
mentioned because it determines types and sizes o f footings 
necessary for various kinds of construction. Mentioned also in 
this regard is consideration of flood plainss drainages soil 
classifications, mapping of sink holess and soil thickness. 
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(Preckwinkle-Chicago) 


Acid mine drainage in the Appalachian Regions in Schneider, We 
Jee and otherss water Resources 11 ~=6tthe)|=— Appalachian Regions 
Pennsylvania to Alabama 

Mussere Jeli Jane 1965 

U.S. Geological Survey Hydrologic Investigations Atlas HA-198, 
Sheet 9, 

Gives brief discussion of acid mine drainage. Map shows coal 
fields and two categories of streams: Those containing free 
mineral acid and acid-producing salts» and those influenced by 
mine drainage but seldom containing free acid or acid-producing 
salts. 


WATER AVAILABILITY OF MARENGO COUNTY» ALABAMA 

NEWTONs J. Ges MCCAIN, Je Far KNIGHT» ALL, 

GEOLOGICAL SURVEY, TUSCALOUSAs ALA, 

ALABAMA GEOLOGICAL SURVEY MAP 98, 1971. 21 Pp, 3 FIG» 1 MAP, 
4 TABs 17 REF.» 

Journal Announcement: SWRA0510 

LARGE SUPPLIES OF WATER ARE AVAILABLE FOR USE IN MARENGO 
COUNTY, ALABAMA, OF THE AVERAGE ANNUAL RAINFALL OF ABOUT 4 
INCHES, 17 INCHES RUNS OFF AS STREAMFLOW. TOTAL RUNOFF 1s 
890,000 ACRE FEET PER YEAR OR AN AVERAGE OF ABQUT 0.8 MGD PER 
SQUARE MILE. THE PRINCIPAL SOURCES OF GROUNDWATER ARE THE EUTAW 
FORMATION IN THE NORTHERN PART OF THE COUNTY AND THE TUSCAHOMA 
SAND AND NANAFALIA FORMATION IN THE SOUTHERN PART. THE EUTAW 
WIELSYIELD 1\MGDePER WELL AND THE TUSCAHOMA AND NANAFALIA Q,1 TO 
03-5 MGD PER WELL. IN NORTHWESTERN AND SOUTH-CENTRAL PARTS 
OF THE COUNTY, WATER IN AQUIFERS IS HIGHLY MINERALIZEDs» HAVING A 
CHLORIDE CONTENT THAT EXCEEDS 1,000 MG/L, THE PRINCIPAL STREAMS 
IN THE COUNTY ARE THE BLACK WARRIOR AND TOMBIGBEE RIVERS, AT 
THEIR JUNCTION IN THE NORTHERN PART OF THE COUNTY, THE AVERAGE 
DISCHARGE OF THE TOMBIGBEE IS 7-800 MGD AND THE BLACK WARRIOR 
62270 MGD. WATER IN THE STREAMS Is SOFT TO MODERATELY HARD 
AND GENERALLY HAS A DISSOLVED SOLIDS CONTENT OF LESS THAN 125 
MG/L. CWOODARD-USGE) 


Water Availability and Geology of Walker County» Alabama 

O™Rears DineM.s BWahl oak ee Ole Jeffersons P. 0, 

Geological Surveys Tuscaloosa, Ala. 

Alabama Geological Surveys Universitys Map 120, NOZ2ZS 0 C2R1R, wee 
Figs 2 Plates 5 Tabs 12 Ref., 

Journal Announcement: SWRAQ815 

The largest quantities of groundwater in Walker Countys Alabama 
are obtained from sandstone beds in the Pottsville Formation, 
which generally yield less than 50 gallons per minute to 
individual wells. The water from the Pottsville ranges from soft 
to very hards and is suitable for most uses except locally where 
the iron and bicarbonate concentrations may be objectionable or 
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where. the water is. excessively hard. The coker formation is 
tapped by only a few wells in the countrys and the alluvium = in 
the flood plain of the Mulberry Fork of the Black Warrior kiver 
provides a Limited amount of water to only ae few wells. The 
water is generally reported to be soft and satisfactory for 
domestic usee Parts of two large reservoirs are in Walker 
County--Lewis Smith Lakes withnde 2atotias 9 istonage iof 1670-700 
acre-feets and Bankhead Reservoirs with a total storage of 94,100 
acre-feet. Blackwater Creek near Manchester has an average flow 
of 196 mgd. The chemical quality of water in streams in Walker 
County is relatively uniform and the water should be suitable for 
most uses. Water use in Walker County was estimated to be 6 mgd 
he 966. Groundwater sources are estimated to supply about 15 
percent of the water used in the county. (Knapp-Usgs) 


Flood Frequency of Small Streams in Alabama 

OlLins De Aes Binghams Re. He 

Geological Surveys Universitys AL. Water Resources Dive 

Alabama Highway Department HPR No. 83, August 1977. 44 pes ie 
figs 1 tabs 10 ref.» 

Journal Announcements: SWRA1209 

Equations have been developed for estimating future floods for 
ees 0 sae -sjeto Us, mands (00-year « are cunr ence intervals on 
natural streams in Alabama with drainage areas of 1 to 15 square 


miles. One equation for each recurrence interval applies 
statewide. The equations were developed by multiple regression 
analysis of flood magnitudes obtained from both observed peak 
discharges and synthetic discharge data generated with a 
calibrated rainfall-runoff. models and physical basin 


characteristicS.e The regression analysis indicated that drainage 
area and main channel slope are the most significant basin 
characteristics affecting flood frequency and magnitude. Those 
characteristics can generally be determined from topographic 
mMapSe (Woodard-USGS) 


Effect of Surface Coal Mining on the Hydrology of Crooked 
and Turkey Creek Basinss Jefferson Countys Alabama 

Puenes Cer Newtons J. Ge 

Geological Surveys Tuscaloosas AL. Water Resources Dili’. 

Geological Survey water~Resources Investigations 79-91, August 
1979. 39 ps 18 Figs 5 Tabs 21 Refers 

Journal Announcement: SwRA1320 

Streamflows sediment yields and water quality were monitored 
from October 1975 tnrough May 1977 to determine the impact of 
surface coal mining on the hydrology of Crooked and Turkey Creek 
basins in Jefferson Countys Alabama. Tne basins are in the 
northeast part of the Warrior coal field. Coal is and has been 
mined from the Blue Creeks Mary Lees and Newcastel coal beds in 
the Mary Lee group. Results show water-quality degradations 
increased sediment yields» and increased low flow in most 
tributaries draining mined areas. The impact of mine drainage 
and sediment yield from mined subbasins on water in the main stem 
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of Turkey Creek was small due to the alkalinity of the water 
in the creek and to dilution ratios that ranged from 13:30 to 
TSS". Mine drainage has affected the quality of water in 
Crooked Creek. The cdissolved solids concentration in water 
downstream from the mined areas was aS much as 7 times greater 
than that in water in unmined parts of the basin. The sediment 
yield to Crooked Creek was lower in the mined area than in the 
unmined segment of the stream. The lower yield is dues in part, 
BOneeth e ticfaip Pn Guta t sediment mn sediment ponds in the mines 
and 1n a Swamp downstream from the mines. (USGS) 


Hydrology of Selected basins in the Warrior Coal Field, 
Alabama--A Progress Report 

Puente, C., NOWt Ons 8) cusGas mmitlle me eee 

Geological Surveys Tuscaloosay AL. Water Resources Div. 

Available from the National Technical Information Services 
Springfield,» VA 22151 as PB81-104754, Price codes: AOS in paper 
copys? AGT. Gin’ ma Crothich es Geological Survey wWater-Resources 
Investigations 80-22, March, 1980.) =6cep sme Figs . 20: 08Tabsviaies 
Refs 

Journal Announcement: SWRA1411 

Hydrotvogi ch data anew being collected mrnret our tba simone the 
Warrior coal field in Alabama to provide baseline information 
to aid in determining the effect mining will have on water 
resources. Basins monitored are in two different geologic 
and hydrologic environments. Two basins are underlain 
predominantly by relatively impermeable indurated rocks in the 
Pottsville Formation of Pennsylvanian age. The two remaining 
basins are underlain predominantly by unconsolidated permeable 
rocks in the Coker Formation of Late Cretaceous age. Well 
yields from the Pottsville formation generally range from 0 to 
0.3 liter per seconds whereas well yields’ from the Coker 
Formation generally range form 0.3 to 6.4 liters per second. 
Streamflow distribution reflects seasonal Dre Gln litaitino ne Storm 
runoff is characterized by sharply concentrated flows of short 
duration that rapidly recede to low-flow conditions. 
Streams draining basins underlain chiefly by the Pottsville 
Formation frequently go dry, whereas those draining basins 
underlain chiefly by the Coker Formation have well Sustained 
low flows. Water in the Pottsville Formation is slightly acidic 
and moderately hard to very hard. Dissolved solids 
concent ratvonist ranged €Stindm sete6 sktio mers 8 milligrams per liter, 
Water in © thie Coker ‘Formation is “sofitw far elles's mineralizeds and 
more acidic than water in the Pottsville. Surface water is 


generally softs acidic and low in dissolved solids 
concentrations. Water in streams draining basins underlain 
chiefly by t ver 2ePlotitiewl tte Formation was slightly more 


mineralized and less acidic than water in streams draining the 
COKE OFor mation MeCUSGon 
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Hydrology of potential mining areas in “the Warrior’ Goal’ Field, 
Alabama 

Phentesy Ceuso, anduNewWton, UG. s 1937 

Ueto Geological Survey Water-Resources Investigationss 
Open-File Report 82-195,4 U.S. Geological Surveys Tuscaloosas Ala. 


Assessment of hydrologic Cond TUron’s inspotentialt coal—-tegse 
tracts in the Warrior coal fields Alabama 

Puentes Celsos Newtons Je Gee and Binghams R. Hee 1981 

U.Se Geological Survey Water-Resources Investigations “8-540, 
BOND s 

ines hydgologyesoft four potential Coat=lease™ tracts “tn the 
Pottsville Formation are assessed. Local and regional data are 
used to describe streamflow characteristics, surface-water 
qualitys and ground-water avieilabrbaty and’ “quality. Climatics 
physiographics hydrologics and land-use data were analyzed by 
regressions to derive estimates Ofmspecific conductance and” other 
constituents such as hardness dissolved solids, and “sulfate 
loads. Impacts that will result from future mining are defined, 
and methods used to estimate these impacts’ on "surface water 
quality are described. 


Hydrology of Area 44 Eastern Coal Provinces, Pennsylvanias Ohids 
and west Virginia. (Duplicated see Ohio» Tennessees and West 
Virginia) 

PotuneeD. kes bengelkes Ms J. dros and Others, 1981 

Columbuss Ohios U.S. Geological Survey Open-File Report 81-343, 
Comps 


Water Availability» Shelby Countys Alabama 

Shamburgers Ve Mes Harkinss Je Ro 

Geological Survey of Alabama, University. 

Alabama Geological Survey tiap 140, 1980. SOU Dem biG et es laos 
15" kets » 

Journal Announcement: SWRA1405 

The Largest sources of ground water in Shelby Countys Ala.s are 
Limestone and dolomite aquifers which are potential* sources of 
about 0.5 Mgal/d (million gallons per day) per well. The most 
favorable wetl sites are in valleys or low topographic areas and 
Bdjacentoto~ faults." Yaeld's” of wells rarely increase at depths 
greater than 350 feet except in fractured zones along faults. 
The major sources of surface water are pheih@oosamvandy Cahaba 
Rivers. The Coosa River is impounded by Lay Dams which torms: 2a 
Lake of 145,000 acre-feet of water at elevation 396 feet above 
mean sea Level. The Coosa and Cahaba Rivers have average flows 
of 94400 Mgal/d and 400 Myal/d, respectively at their lower 
reaches. in «the “county. The Coosa River well tporovide more than 
1,000 Mgal/ds whereass the Cahaba Revers Shoal®™ Creeks) * and = “Buck 
Creek along their lower reaches in the county are each capable of 
providing water at the rate of 10 Mgal/d or more without storage. 
The county has an average annual precipitation of 54 inches of 
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which about 20 inches runs off in streams. The 20 ainches..of 
runoff is equivalent to 800 Mgal/d or 1.0 Mgal/d per square mile. 
Ground water is of suitable chemical quality for most usess but 
water from some sources may be objectionable for certain uses 
because ot hardness or iron content. Surface water is of 
suitable chemical quality for most uses. water use in the county 
in 1969 was estimated to be 5.6 Mgal/ds which is insignificant 
when compared to the total available supply. (USGS) 


Methodology for Hydrologic Evaluation of a potential surface 
mine 

Showns Le Meas and Others, 1982 

Loblolly branch basins Tuscaloosa Countys Alabama. 93 P, WRD 
82-50. 


WATER RESOURCES AVD GEOLOGY OF WINSTON COUNTY» ALABAMA 

WAHL a6 Kis D..20 HARRIS oo Wide JERFERSON +) Pie 0. 

GEOLOGICAL SURVEYs UNIVERSITY, ALA. 

ALABAMA GEOLOGICAL SURVEY BULLETIN 97, 1971. ile buy 10 FIGs 6 
PLATE, ? TABs 23 REF... 

Journal Announcements: SWRAUS19 

WATER RESOURCES DATA FOR WINSTON COUNTY, ALABAMA, SHOW 
QUANTITY AND QUALITY OF SURFACE AND GROUNDWATERS AS RELATED 
TO THE GEOLOGY AND WATER WSIER THE BANGOR LIMESTONE AND THE 
POTTSVILLE FORMATION ARE THE TWO MAJOR SOURCES OF GROUNDWATER, 
THE BANGOR LIMESTONE CONSISTS OF ABOUT 400 108 550 FEET L aoe 
LIMESTONE AND SHALE. WATER-~BEARING OPENINGS OCCUR PRIMARILY IN 
THE UPPER CS TO 50 FEET, WHICH IS A POTENTIAL SOURCE OF 25 TO 
SO GPM. WATER FROM THE BANGOR GENERALLY IS MODERATELY HARD TO 
HARD AND LOW IN IRON CONTENT, THE POTTSVILLE FORMATION 
CONSISTS OF 1,200 FEET OF SANDSTONE, SHALE» AND COAL. 
INDIVIDUAL WELLS PRODUCE FROM LESS THAN S~ TO ABOUT 375 GPM, 
THE WATER RANGES FROM SHOE Uf TO HARD AND IS OF GOOD CHEMICAL 
QUALITY EXCEPT IN PLACES WHERE THE IRON CONTENT MAY BE 
OBJECTIONABLE. MOST OF THE STREAMS DRAINING WINSTON COUNTY 
ORIGINATE WITHIN THE COUNTY. THES AVERAGE: FLOWe INTO. LEWI Se. SMe 
LAKE 1s APPROXIMATELY 670 MGD. SIPSEY FORK.» THE LARGEST 
STREAMs HAD A MAXIMUM RECORDED FLOW OF 48,400 CFS NEAR’ FALLS 
Cave THE TOTAL USE OF WATER IN WINSTON COUNTY DURING A PEAK 
DEMAND PERIOD WAS ABOUT 1.2 MGD IN 1965. GROUNDWATER SOURCES 
SUPPLY ABOUT 15% OF THE WATER AND SURFACE WATER SOURCES ABOUT 
CS%e (WOODARD-USGS) 


GEOLOGIC MAP OF WALKER COUNTY, ALABAMA 

WAHL» Ke Des OTREARs DL M, 

GEOLOGICAL SURVEYs TUSCALOOSA, ALA. 

ALABAMA GEOLOGICAL SURVEY, UNIVERSITYs MAP 123, 1972, 1 SHEE die 

Journal Announcement: SWRAU815 

THE GEOLOGY OF WALKER COUNTY, ALABAMA 1s SHOWN ON A MAP 
SCALED ABOUT 2 MILES TO 1 INCH. THE ENTIRE COUNTY IS UNDERLAIN BY 
THE POTTSVILLE FORMATION OF PENNSYLVANIAN AGE. THERE ARE A FEW 
OUTCROPS OF THE COKER FORMATION OF CRETACEOUS AGE IN THE 
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NORTHWEST PART OF THE COUNTY. STREAM VALLEYS HAVE TERRACE 
DEPOSITS AND ALLUVIUM. LAS POTTSVILLE FORMATIONs THE 
PRINCIPAL AQUIFER IN THE COUNTYe IS 1, 00081023, 000 (FEET 9TH LCK 
AND CONSISTS CHIEFLY OF SANDSTONE AND SHALE. THE POTTSVEICEE 
ALSO CONTAINS BEDS OF COAL WHICH HAVE BEEN MINED THROUGHOUT THE 
COUNTY. (CKNAPP=-USGS) 


Sediment load of streams in the regions jin Schneiders We Jes 
and Otherss Water Resources of the Appalachian Regions 
Pennsylvania and Alabama 

Warks Je Wes 1965 

U.S- Geological Survey Hydrologic Investigations Atlas 198.6 
Sheet 8. 

Map showing average annual sediment yield in tons per square 
mile for north-central Alabama and other regions. Includes brief 
discussion of sediment load in streams. 


MINERALS AND WATER» BUTLER COUNTYs ALABAMA 

GEOLOGICAL SURVEY OF ALABAMA, UNIVERSITY» ALA. 

GEOL SURV OF ALA INFORM SER 36¢ 57 Pipe 9b ns. OIC PAB. 2. Mee PREF. 32 

Journal Announcement: SWRA6804 

THE WATER RESOURCES OF BUTLER COUNTY» ALABAMA ARE DESCRIBED AS 
PART OF A REPORT ON THE GEOLOGY~s MINERAL RESOURCES, AND WATER 
RESOURCES OF THE COUNTY. GROUNDWATER EVALUATION Is BASED 
ON RECORDS OF 188 WELLS AND 1 SPRING. THE PRINCIPAL AQUIFERS ARE 
SAND BEDS IN THE EUTAWs RIPLEY» AND NANAFALIA FORMATIONSs AND 
LIMESTONE BEDS IN THE CLAYTON FORMATIONs OF UPPER CRETACEOUS TO 
CENOZIC AGE. A MAP AND CROSS SECTION INDICATE MAXIMUM DEPTHS 
NECESSARY FOR WELLS THAT WILL PRODUCE 0.5 MGD-s DEPTHS NEEDED FOR 
DOMESTIC WELLS ARE ALSO MAPPED. WATER FROM THE RIPLEY FORMATION 
IS GENERALLY SOFTs AND WATER FROM THE OTHER AQUIFERS RANGES FROM 
SOFT TO HARD. CHLORIDEs IRONs AND HARDNESS CONTENTS ARE SHOWN ON 
MAPS, AVERAGE RUNOFF IS 19 IN. OR 0.9 MGD PER SQ MI. MANY 
OF THE STREAMS IN THE WESTERN PART OF THE COUNTY ARE 
INTERMITTENT. IN THE NORTHWEST THE WATER IS MODERATELY HARD 
DURING FLOOD FLOW AND HARD DURING LOW FLOW. IN THE EAST THE 
WATER Is SOFT DURING FLOOD FLOW AND MODERATELY HARD DURING LOW 
FLOW. IN OTHER PARTS OF THE COUNTY SURFACE WATER Is SOP Ws 
ALL STREAM WATER HAS LESS THAN 15 PPM CONTENT CHLORIDES. 
(KNAPP-USGS) 


Water Resources Data for Alabamas Published annually since 
1975.~ 

Geological Surveys Unives Al. Water Resources Div. 

Water resources data for Alabama consist of records of stages 
discharges and water quality of streamss stage and contents o f 
takes and reservoirss and water levels in wells. These data 
represent that part of the National Water Data System operated by 
the U.S. Geological Survey and cooperating State and Federal 
agencies in Alabama. (USGS) 
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Southern Appalachian Coal Region, Alabama 
BLM, Alexandria, Virginia 
DEIS, 1980 


This statement assesses impacts of leasing a maximum of 78.27 million tons of 
marketable Federal coal in 26 tracts in Fayette, Tuscaloosa and Walker 
Counties, northwest-central Alabama. The coal is in the nearly flat-lying 
Pennsylvanian Pottsville Formation in the broad, dissected Warrior Coal Field 
plateau in the Warrior Synclinal Basin. Most tracts are in 1- to 5-mile- 
Square headwater areas of intermittent streams that have eroded steep-sided 
gorge-like valleys into the plateau, leaving nearly level bottoms between 
narrow flat ridgetops. Annual runoff is 18 to 24 inches from about 54 inches 
of annual precipitation. Most of the Federal coal would be mined underground 
at great enough (500 to 1,200 feet) depths to eliminate subsidence. Under- 
ground mining would impact about 38,000 acres of potential coal aquifers in 
addition to the 150,000 acres being, or to be, disturbed by mining of non- 
Federal coal. Surface mining of the remainder of the Federal coal would 
impact about 18,000 acres of near surface aquifers. Within, or near the 
tracts, 164 wells obtaining small quantities of good quality water from poor 
aquifers above the coal would be prone to removal, increased mineralization, 
or lowered water levels. Ground water impacts will occur in the vicinity for 
the mines and will have no significant impact on the regional ground water 
system. Mineralization of surface drainage will increase progressively and 
peak approaching or even exceeding 2,000 milligrams per liter of dissolved 
solids in 10 to 12 years before beginning its slow return to baseline 
conditions. Impacts on base flow will be local and long-term and after the 
accompanying impact on water quality will be positive. 
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HYDROLOGIC RECONNAISSANCE OF THE TANANA BASIN,» CENTRAL ALASKA 

ANDERSONs Ge Se 

GEOLOGICAL SURVEYs WASHINGTONs D.C. 

FOR SALE BY U S$ GEOLOGICAL SURVEY, WASHINGTON» D C - PRICE 
$2.00 PER Sia ile U 5 GEOLOGICAL SURVEY HYDROLOGIC 
INVESTIGATIONS ATLAS HA-319- 4 SHEETS» 1970. TEXT» 20 FIGs 4 
MAPs 7 TABs 46 REF.e 

Journal Announcement: SWRA0324 

THE TANANA BASIN IN INTERIOR ALASKA COVERS APPROXIMATELY 
44,500 SQUARE MILES WITH 576 SQUARE MILES OF ITS HEADWATERS 
IN CANADA. THIS REPORT IS INTENDED TO DEFINE IN BROAD TERMS 
THE HYDROLOGY OF THE TANANA BASIN. ALTHOUGH BASIC DATA 
ARE LIMITED, SUFFICIENT INFORMATION IS AVAILABLE TO FORMULATE A 
FRAMEWORK FOR FURTHER COLLECTION OF BASIC DATAs PRELIMINARY 
DEVELOPMENT PLANNING» AND IDENTIFICATION OF PROBLEMS. THE 
TANANA BASIN IS ENTIRELY WITHIN THE DISCONTINUOUS PERMAFROST ZONE 
OF ALASKA. GROUNDWATER IN THE TANANA BASIN OCCURS UNDER 
UNCONFINED AND ARTESIAN CONDITIONS. UNCONFINED GROUNDWATER 
GENERALLY IS FOUND IN UNCONSOLIDATED ALLUVIUM IN THE VALLEYS AND 
IN FRACTURED BEDROCK BENEATH HIGH SLOPES AND RIDGES. ARTESIAN 
CONDITIONS GENERALLY OCCUR IN THE LOWER SLOPES WHERE PERMEABLE 
BEDS ARE CONFINED BY PERMAFROST OR BY IMPERMEABLE SEDIMENTARY 
BEDS. ALONG THE LOWER HILLSLOPES» FLOWING ARTESIAN WELLS ARE 
COMMON, THE THERMAL EFFECTS OF WATER EXERT A DOMINANT CONTROL ON 
THE PERMAFROST REGIMEN. DEEPER LAKES AND RIVERS AND THE 
CIRCULATION OF GROUNDWATER CAUSE THE DEGRADATION OF PERMAFROST 
AND LIMIT ITs DISTRIBUTION BOTH VERTICALLY AND AREALLY. THE 
AVERAGE STREAMFLOW OF THE . TANANA RIVER NEAR ITs MOUTH 1S 
ESTIMATED AS 37/000 igs APPROXIMATELY 85% OF THIS 
DISCHARGE ORIGINATES IN THE ALASKA RANGE; APPROXIMATELY 50% 
OF THE DISCHARGE 1S CONTRIBUTED BY 4 TRIBUTARIES FROM THE SOUTH 
SIDE, THE KANTISHNAs NENANA®» NABESNA~s AND DELTA RIVERS. 
C(KNAPP-USGS) 


Water Availability» Quality» and use in Alaska 

Balding» G. 0. 

Geological Surveys Anchorages Alaska. 

Open-file report 76-5134 August 1976. 236 po 86 figs 42 tabs 
147 ref.s 

Journal Announcement: SWRA1008 

The Alaska Water Assessments sponsored by the Water Resources 
Councils, is a specific problem analysis’ for Alaska of the 
National Assessment of Water and Related Land Resources. The 
‘Alaska region has been divided into = six hydrologic subregions 
and eighteen subareas. For each subareas estimated mean annual 
runoff per square miles suspended-sediment concentrations that 
can be expected during *normal® summer runoffs flood 
magnitudes and frequenciess and ground-water yields are 
illustrated on maps. Tables show water quality of both ground 
water and surface water from selected wells and-streams. Water 
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use according to the type of use is discussed, and estimates 
are given for the amounts used. Water-use categories include 
domestics Irrigations Livestocks seafood processings oil 
and gas development. petrochemical processings pulp mills, 
hydroelectrice coal processings steam electrics, mineral 
processings sand and gravel minings and fish-hatchery operations. 
CWoodard-USGS) 


HYDROLOGIC RECONNAISSANCE OF STREAMS AND SPRINGS IN EASTERN 
BROOKS RANGEs ALASKA--JULY 1972 

CHILDERS», J. Misi SLOAN, CLO ELS MECKEL, JneP. 

GEOLOGICAL SURVEY» ANCHORAGEs ALASKA. WATER RESOURCES DIV. 

BAS IC@=DATA REPORT s119732. 25)Ps 20 FlGe 1° TAB, 6 REF. 

Journal Announcement: SWRAQ622 

ESTIMATES OF BANKFULL DISCHARGE AND MAXIMUM EVIDENT FLOOD PEAK 
DISCHARGE BY SLOPE-CONVEYANCE METHODS WERE MADE FOR SELECTED 
STREAMS IN THE EASTERN BROOKS RANGEs ALASKA~s BASED ON FIELD 
OBSERVATIONS. FLOOD DiSCHARGES FOR 2-YEAR AND SO-YEAR AVERAGE 
RECURRENCE INTERVALS WERE ESTIMATED FOR THE SAME SITES USING 
REGRESSION EQUATIONS THAT RELATE FLOOD DISCHARGE TO BASIN 
PHYSICAL AND CLIMATIC CHARACTERISTICS. DISCHARGE» TEMPERATURE. 
AND SPECIFIC CONDUCTANCE OF SELECTED SPRINGS WERE MEASURED DURING 
THE RECONNAISSANCE AND WATER SAMPLES WERE COLLECTED FOR 
CHEMICAL ANALYSIS. ALL BUT ONE OF THE SPRINGS DISCHARGED FROM 
LIMESTONE BEDROCK OR ASSOCIATED COLLUVIAL AND TYPE AND HAS 
LOW TOTAL DISSOLVED SOLIDS. DISCHARGEs AT TIME OF MEASUREMENT, 
RANGED FROM ABOUT 4 TO 36 CFS AND TEMPERATURE RANGED FROM ABOUT 
SY 386) oC. CWOODARD-USGS) 


Bibliography of Reports by Members of the U.S. Geological 
Survey on the Water Resources of Alaska, 1870 Through 1976 

Feulners Aw Jot Reeds Ke Me 

Geological Surveys Anchorage» AK. Water Resources Div. 

Open-file report 77-6875 1977. 112 pes 

Journal Announcement: SWRA1109 

This bibliography lists publications prepared by members of 
the Ua ire Geological Survey and published either by the 
Survey or by the other agencies and organizations between 1870 
and the end of December 1976, The titles included are _ those 
whose primary topic is hydrology. water resourcess or other 
aspects of water in Alaska. Related subjectss such as geologyes 
included in many of these reports. (Woodard-USGS) 


Effects of Placer Mining on Hydrologic Systems in 
Alaska--Status of Knowledge 

Madisons Re. J. 

Geological Surveys Anchorages AK. Water Resources Div. 

Available from the OFSSs USGS» Box 254254 Denver Fed. Ctree 
Denver, CO 80225, paper copy $3.50, microfiche $3.50. 
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Geological Survey Open-File Report Bess VIIGSie 25 (ps C41 RET.» 
Journal Announcement: SwWRA1419 


The report briefly summarizes the current state of knowledge 
regarding placer. mining in Alaska. A review of Literature 
indicates that nearly all of the significant information on the 
effects of placer mining on the hydrologic system in 
Alaska is referenced jin available reports. The addition of 
sediments as well as other indirect changes this generates, 


appears to be the primary impact of placer mining on Alaskan 
streams. Other potential water-quality effects that should be 


considered are: increases in organic loading in the stream 
system, increases in minor element contents potential for acid 
drainages and impacts on fish and other aquatic biota. 
Existing intormation is adequate to define parameters that may 
be affected by placer mining but inadequate to quantify 
changes resulting from an individual mining operation or to 


allow the prediction of the magnitude or duration of the impact. 
Additional studies that would improve the knowledge of the 
effects of placer mining include: short-term assessmentss 
using available photographic information and existing 
hydrologic records» to document historical changes and active 
placer mining features, short-term studies using emperical 
sediment-transport formulas to estimate the effects of placer 
mine activitiess and river quality assessments of selected basins 
affected by placer mining. (USGS) 


Hydrologic Reconnaissance near Fourth of July Creeks Sewards 
Alaska 

Nelsons G. Le. 

Geological Surveys Anchorages AK. Water Resources ive 

Available from the National Technical Information Services 
Springfields VA 22161 as PB&81-2237524 Price codes: AO2 in paper 
copys A011 in microfiche. Geological Survey Water-Resources 
Investigations 81-21, 1981. 10 ps» 4 Figs 2 Tabs 2 Ref.» 

Journal Announcement: SWRA1421 

The 1.3-square-mile alluvial fan of Fourth of July Creeks 
Sewards Alaskas is being developed as an industrial area and 
porte Fourth of July Creek is a glacier-fed stream that occupies 
a braided channel near the middle of the fan. The presence of 
glacial flow during the summer and low discharge during the 
winter make streamflow a poor source of water for municipal and 
industrial use. water infiltrates the fan from streams and 
precipitation and recharges an unconfined alluvial aquifer. 
Average recharge is 40-50 cubic feet per seconds and ground 
water flows toward the coast where it discharges in springs 
and a O.3-mile gaining reach of the creek. Properties and 
concentrations of all measured chemical constituents of water 
samples from two wells were less than the maximum amounts 
recommended for drinking water. Both the aquifer and _ the 
overlying unsaturated materials are coarse grained. The 
coarse-grained materials are poor filters and make the aquifer 
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susceptible to, poblu tions by escontiaminantss ed1so0sed of or 
spilled .on the aGliuvaial fan. Avalanches may block the 
creek and cause flooding by directing streamflow into new or 


abandoned channels. (USGS) 


Results .of Exptoratonry 0Onilling ..at Point. Mackenzies » A uaeieeee 
1981 

Pateric « eaelo « 

Geological Surveys Anchorages AK. Water Resources Div. 

Avanil abies © t.r0 Mg sORSS 48 WU SIGS 0.x) 2.9.4 2 cee ecient fae Denvers CO 
6.02251) aePapergsc.O0ye Siete aul Ci ClucneneS Sic. Geological Survey 
Open=F.a Ve! Reporte 8 VO Grae i suse pre eCeer 1:Gisn moe cio mn EReR ie 

Journal Announcement: SWRA1509 

The Matanuska-Susitna Borough anticipates industrial 
development near Point Mackenzie, Alaska, Because Little 
hydrologic information is available for the areas the Borough 
contracted for the drilling of two test welts. It was founds thee 
Both wells penetrated unconsolidated stratified clays» silt, -isanas 
and gravel, each well penetrated ae shallow unconfined and 
deeper confined aquifers; the water levels in the wells rise 
and fall with the tides the chemical analyses indicate that the 
water quality meets the Alaska Drinking Water Standards, 
except for slightly high levels of manganese and pHs and the 
potential for saltwater intrusion should be evaluated as 
part of future studies. (USGS) 


Data from a Hydrologic Reconnaissance of the Belugas Peters 
Creeks and Healy Coal Areass Alaska 

Scully, Do Ras, Kr umardGack. Pac Gegnodilien > mane 

Geological Surveys Anchorayes AK. Water Resources Div. 

Geological Survey Open-File Report 80-1206, 1980. 54 ps 1 Fige 
TD glia ts 

Journal Announcement: SWRA1412 

Data are tabulated from a hydrotogic study of the Beluga, 
Peters Creeks and. Heaty coal areas in Alaska from July 1975 gete 
June 1979. These include streamflow and water-quality data for 
all three areas, groundwater data for the Beluga and Healy coal 
areass. and information. from springs in the Beluga coal area 
Results of analyses of samples. of the benthic invertebrate 
community in the Beluga area are also included. (USGS) 


Hydrologic Reconnaissance of the Belugas Peters Creeks and 
Healy Coal Areass Alaska 

ScquLGys wis Ress ak oumhardte AweP as) KeaGinod U eamelimnhe 

Geological Surveys Anchorayes AK. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as PB82-168402.- Price codes: AOS in paper 
copys A01 Nea amie morte bers Geolnoyical Survey wWater-Resources 
LaMve-sit: gait: yons o8)15.64. 089 81. Ekle ese oe Gee leaiieese ektl 

Journal Announcement: SWRA1510 
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The Belugas Peters Creeks and Healy coal areas in Alaska 
were studied during 1975-1978, with major emphasis on 
surface-water hydrology and water quality. In the Beluga coal 


areay mean annual discharge is estimated to range from 2.2 to 
3.4 cubic feet per second per square mile of drainage area. 
The /?-day Would lowne ube vsanlOryear. recurrence.« interval is 
estimated to be 0.3 to 0.6 cubic feet per second per square mite. 


The surface waters are calcium bicarbonate types have low 
concentrations of nutrients-s ands at timeSs may contain 
dissolved iron and manganese in concentrations in excess of U.S. 
Environmental Protection Agency recommended limits. The 
pooled diversity index of the benthic invertebrate community 
anges from 2.93:.to. 4.06. No ground-water wells have been 
drilled wn the potential mining areas. Water quality of 


streams in the Peters Creek coal area is similar to that of the 
streams in the Beluga coal area. No attempt is made to define 
streamflow characteristics in the Peters Creek coal area due 
to poor correlations with nearby gaging stations. In the 
Healy coal area, streamflow characteristics are dissimilar 
between the two major basins studied. Lignite Creek 1S 
estimated to have tess, yield than... Healy . Creek. Studied 
tributaries of Healy and Lignite Creeks contain waters with 
Pd. cinolved: » soddds» nangel of) 111; tos636 milligrams, pers liter and 
have calcium and bicarbonate or magnesium and bicarbonate as 
principal ions. Iron and manganese concentrations are high 
Ateesomerstames, ~ot. theh year. The concentrations of sodium 
and chtoride increases significantly in the lower reaches of 
Lignite Creek. (USGS) 


Index of Streamflow and Water-Quatity Records to September 
30, 1978+ Southeast Alaska 

Senile TA es 

Geological Surveys Anchorages AK. Water Resources Div. 

Available from the OFSSs USGS Box 254254 Fed. Ctr.es Denvers 
CO 802254 Prices SSD mn paper copys $2515 0 in 
microfiche. Geological Survey Open-File Report 80-698, 1980. 26 
pe 1 Figs tea.abaiw 

Journal Announcement: SWRA1405 


This. reports,.~whach as one of a series Oat reports for 
Alaskas lists stations in southeast Alaska at... whacch 
streamflow and water quality data have been collected by the 
ie iot Geological Survey. Included are a hydrologic 


subregion map of southeast Alaska and a tableslastang, itnieny types 
of data collected and periods of record. (USGS) 


Index of Streamflow and Water-Quality Records to September 
30-4 19784 Northwest Alaska 

Stadds) Pend 

Geological Surveys Anchorages AK.s. Water Resources Dive 

Available from the OFSS» USGS Box 25425, Fed. (Ctres Denver, 
CO 802256 Prices $2.5 in paper copys S345) in 
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microfiche. Geological Survey Open-File Report 80-533, 1980. 19 
Diz Fige elapse 
Journal Announcement: SWRA1405 


This reports which 1s one of a series of reports for 
Alaska, lists stations in northwest Alaska at which 
streamflow and water quality data have been collected by the 
Us. Geological Survey. Included are a hydrologic 


subreyion map of northwest Alaska and a table listing the types 
of data collected and perious of record. (USGS) 


Index of Streamflow and Water-Quality Records to September 
30% 1978, Southwest’ Alaska 

StiCU;" Pots. 

Geological Surveys Anchorages AK. Water Resources Div. 

Available from the OFSS,s USGS Box 254254 Fed. Ctres Denver, 
CO 8022554 Prices $2.00 mn paper copys 5500 in 
microfiche, Geological Survey Open-File Report 80-551, 1980. 13 
pe 1 Figs 130. 7 

Journal Announcement: SWRA1405 


This reports which is one of a series o f reports for 
Alaskas lists stations in southwest Alaska, at which 
streamflow and water quality data have been collected by the 
Ueno « Geological Survey. Included are a hydrologic 


subregion map of southwest Alaskas and a table Listing the types 
of data collected and neriods of record. (USGS) 


Index of Streamflow and Water-Quality Records to September 
304 1978+% Yukon Basins Alaska 

Stns bs eee 

Geological Surveys Anchorages AK. Water Resources Div. 

Available from the OFSS,s USGS Box 25425, Fed. (Ctre-r Denvers 
CO 80225, Prices pie ® in naper copys $300 in 
microfiche. Geological Survey Open-File Report 80-552, 1980. 41 
pe tT Figs 41" *hab. 

Journal Announcement: SWRA1405 


This report, which is one of a series of reports for 
Alaskas lists stations in Yukon Basins Alaskase at which 
streamflow and water quality data have been collected by the 
Uaioe Geological Survey. Included are a hydrologic subregion 


map of Yukon Basins Alaskasr and a table listing the types of 
data collected and periods of record. (USGS) 


Index of Streamflow and Water-Quality Records to September 
30- 1978.4 south-Central Alaska 

St liber cmmes 

Geological Surveys Anchorages AK. Water Resources Div. 

Available from the OFSSs USGS Box 254254 Fed. Ctreer Denver, 
CO 802254 Price: Si. U in paper COPYe $35 50 in 
microfiche, Geological Survey Open-File Report 80-600, 1980. 54 
pet Figsed® Tabye 

Journal Announcement: SWRA1405 

This reports which is one of a series of reports for 
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Alaskas Lists stations in south-central Alaska at which 
streamflow and water quality data have been collected by the 
USS. Geological Survey. Included are a hydrologic subregion 


map of south-central Alaska and a table Vistingrethe st ypes vot 
data collected and periods of record. USGS) 


Index of Streamflow and Water-Quality Records to September 
30, 1978, Arctic Slope Alaska 

Starulseehs vl. 

Geological Surveys Anchorages AK. Water Resources Div. 

Available from the OFSSs USGS Box 25425, Fede. Ctres Denver-s 
CO 80225, Prices $3.00 in paper copys S350 in 
microfiche. Geological Survey Open-File Report 80-554, 19S Fae ts 
Syeiekigs» TeTabse 

Journal Announcement: SWRA1405 

This reports which #38" one /of.“al,series of ‘reports’ for 
Alaskas lists stations in Arctic Stopes, Alaskas at-Pwhich 
streamflow and water quality data have been collected by the U.S. 
Geological Survey. Included are a hydrologic subregion map of 
Arctic Slopes Alaskas and atable listing the types of data 
collected and periods of record. (USGS) 


Index of Surface water Quality Records to September 30, 1973, 
Northwest and Arctic Slopes Alaska 

Stalls Pe J. 

Geological Surveys Anchorages Alaska. Water Resources Div. 

Open-file report (basic data), 1976. 9 pw 1 figs 2 tabes 

Journal Announcements: SWRA1013 

This report includes a map- showing the locations” of ~vatl 
surface water quality sites in Northwest = and NGCtIVG ms vopes 
Alaskas a table listing the types of data collected, and the 
periods of record to September 507271973. (Woodard-USGS) 


Index of Surface water Quality Records to September 30, 1973, 
Southwest Alaska 

Styles, Poors s 

Geological Surveys Anchorages Alaskase Water Resources Dive 

Open-file report (basic data), 1976s. fe pe 1 figs 1 tabss 

Journal Announcement: SWRA1013 

This report includes a map. stowing the locations of ail 
surface water quality sites in southwest Alaska, a table 
Listing the types of data collected, and the periods of record to 
September 304 1973. (Woodard-USGS) 


A REVIEW OF WATE? RESOURCES OF THE UMIAT AREA» NORTHERN ALASKA 
WILLIAMSs JOHN R. 

GEOLOGICAL SURVEY» WASHINGTONs D.C. 

GEOLOGICAL SURVEY CIRCULAR 636 1970. 8 Pe 2 FIGs 2H PT ARS eT 


REF.» 
Journal Announcement: SWRAO4O9 
IN THE UMIAT AREA OF NORTHERN ALASKA, SURFACE~WATER 
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SUPPLIEDsFROMeTHE COLVILLE-RIVER»s »SMALL AT RIGUTARYemORE Ekta AND 
LAKES ARE ABUNDANT IN SUMMER -BUT LIMITED .IN.WINTER BY »LOWeG@E 
ZERO of LOW LNGSTREAMS, SANDS STHECKSAICE SCOVERS ONS SGAKES. FRESH 
GROUNDWATER OCCURS IN UNFROZEN ZONES IN ALLUVIUM AND IN THE UPPER 
PART OF BEDROCK BENEATH THE COLVILLE RIVER AND BENEATH LAKES THAT 
DO NOT FREEZE JTO THE BOTTOM IN WINTER. SRACKISH ORS Aue 
GROUNDWATER OCCURS IN BEDROCK BENEATH AS MUCH AS 1.4055 FER TL AB 
PERMAFROST IN THE ARCTIC FOOTHILLS .AND. BENEATH 750 58h@ Seaee 
FEET OF . PERMFROST BENEATH LOW TERRACES OF THE COLVLLLE Se ite 
VALLEY. THE FOOTHILL AREA IS UNFAVORABLE FOR DEVELOPING SUPPLIES 
OF POTABLE GROUNDWATER BECAUSE OF THE GREAT DEPTH TO WATER, 
PREDOMINANCE OF BRACKISH OR’ SALINE WATER, AND LOW POTENTIAL 
WRELAD OF | sDUERBE DROGK s IN.THE COLVILLE RIVER ;VALLEY 2 «, Shale 
UNFROZEN ALLUVIUM BENEATH THE RIVER AND DEEP LAKES WILL YIELD 
ABUNDANT YEAR-ROUND SUPPLIES OF GROUNDWATER, BUT THE, BEDROCK 
BELOW PERMAFROST YIELDS LESS THAN 10 GALLONS PER MINUTE OF SALINE 
OR BRACKISH WATER. (WOODARD-USGS) 


GROUNDWATER IN THE PERMAFROST REGIONS OF ALASKA 

WILLIAMS» JOHN R. 

GEOLOGICAL SURVEYs WASHINGTON,» D.C. 

FOR SALE BY THE SUPERINTENDENT OF DOCUMENTS-s» US 
GOVERNMENT PRINTING OFFICEs WASHINGTON, DCs» 20402 - PRICE $1.00. 
GEOLOGICAL SURVEY PROFESSIONAL PAPER 6964 1970. 83 Pos 25 FIGs 4 
TABs 270 REF. es 

Journal Announcements: SWRAO4O1 

ALTHOUGH GROUNDWATER IN PERMAFROST REGIONS IN ALASKA OCCURS 
ACCORDING TO THE SAME GEOLOGIC AND HYDROLOGIC PR IN © LPS 
PREVAILING IN TEMPERATE REGIONS, SUBFREEZING TEMPERATURES 
RESULT IN PROFOUND MODIFICATION OF GROUNDWATER FLOW SYS TEMse 
FROZEN GROUND IS AN IMPERMEABLE LAYER’ WHICH: (1). REST gees 
RECHARGEs DISCHARGE» AND MOVEMENT OF GROUNDWATER, (2) ACTS ,ASaeA 
CONFINING LAYER, AND (3) IHU S las VOLUME OF UNCONSOLIDATED 
DEPOSITS AND BEDROCK IN WHICH LIQUID WATER MAY BE STORED. FROZEN 
GROUND IN MANY AREAS ELIMINATES SHALLOW AQUIFERS AND REQUIRES 
THAT WELLS BE DRILLED DEEPER THAN IN SIMILAR GEOLOGIC 
ENVIRONMENTS HAVING NO PERMAFROST. LOCAL VARIATIONS IN THE 
THICKNESS» AREAL EXTENT» AND TEMPERATURE OF PERMAFROST 
DEPEND ON VARIABLE THERMAL PROPERTIES OF EARTH MATERIALS AND ON 
LOCAL DIFFERENCES IN THE RATE OF HEAT FLOW FROM WITHIN 
THE EARTH, CLIMATE, TOPOGRAPHY,» VEGETATION, GEOLOGY, AND 
HYDROLOGY. GROUNDWATER OCCURS ABOVE,s BELOW, AND LOCALLY 
WITHIN, PERMAFROST. IN THE CONTINUOUS-PERMAFROST ZONE, THE 
MOST ECONOMICALLY DEVELOPED SOURCES OF WATER ARE IN UNFROZEN 
ALLUVIUM BENEATH LARGE LAKES AND RIVERS. IN THE 
DISCONTINUOUS-PERMAFROST ZONE~s GROUNDWATER IS PRODUCED LOCALLY 
FROM SHALLOW AQUIFE?S ABOVE PERMAFROST OF OFFSHORE BARS AND SPITS 
BECAUSE WATER WITHIN OR BELOW THE FROZEN BEACH DEPO'S igs LS 
SALINE. (CKNAPP=-USGS) 


Summary Appraisals of the Nation's Ground-Water 
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Resources~~Alaska 

Zenones Ces Andersons Ge Se 

Geological Surveys Anchorayes AL. Water Resources Div. 

Available from Supt. of Documents, GPO, Washington, DC 
20402- Prices $1.60. Geological Survey Professional Paper 813-P.s 
Toe eas or | Weer ¢ Saitebyi 7) refnts 

Journal Announcement: SWRA1211 

Ground water 1s ape Larges bart tivartually unexplored and 
undeveloped resource in Alaska. Perennially frozen ground 
(permafrost) influences the occurrences movement = and 
availability of ground water except in the southern and 
southeastern coastal areas of the State. The most extensive 
aquifers occur in ali leva Um vost: puma joi) o inpav err valleys such as 
the Yukons Tananas Kuskokwim and Susitna. Large amounts of 
ground water are also stored in glacial outwash aquifers in 
coastal basin and valley deposits at Anchorages Kenai and 
Juneau. Individual wells yielding more than 1,000 gallons per 
minute have been developed in the Tanana River Valley, Cook 
Inlet Lowlands and the coastal valleys at Seward and Juneau. 
Comparable yields should be possible in other areas that have 
similar geohydrologic environments. Both recharge and 
Sascherge of the large alluvial aquifers are concentrated along 
stream channels. It is estimated that 25 percent of the total 
volume of streamflow in Alaska (exclusive of coastal areas) is 
contributed by ground-water discharge. (Woodard-USGS) 
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Water-Resources Reconnaissance of the Ouachita Mountainss 
Arkansas 

Albins Donald R. 

UeS.e Geological Survey Water-Supply Paper 1809-J 

Water for domestic and nonirrigation farm use can be obtained 
from wells nearly everywhere in_ the Ouachita Mountainss and 
ground-water supplies as Large as 5G-000 gpd (gallons per day) 
often can be developed. In generals» the best procedure’ for 
developing ground-water supplies in the mountains jismto .dni lt 
wells on the flanks of anticlines (in synclinal valleys) and out 
the noses of plunging anticlines. Ground water for industrial or 
municipal use in the area may require treatment for removal of 
iron and calcium magnesium hardness. 

Streams are the best potential sources of water for municipal 
growth and economic development in the Ouachita Mountains. 
Although most streams in the mountains occasionally have very 


Little or no flows with adequate storage facilities they 
generally are the best sources of supply when water demands 
approach 50,000 gpd. The streams contain water of excellent 


quality that chemically is suitable for nearly all uses. 


Geology and Ground-water Resources of Pradleys Calhouns and 
Quachita Countiess Arkansas 

Albins Donald R. 

U.S. Geological Survey Water-Supply Paper 1779-G 

Bradley» Cathouns and Ouachita Counties comprise an area o f 
approximately 2/000 square miles in south-central Arkansas. The 
area is in the Coastal Plain physiographic province, and is 
characterized by heavily timbered flatlands and low hills. 

The geologic units at the surface in the counties are of 
Eocenes Pleistocenes, and Recent ages water for domestic and 
smaltlt-farm use can ve obtained in and at short distances downdip 
from the outcrop areas of each of the formations. Howevers only 
the Sparta Sands the Cockfield Formations the terrace deposits~s 
and the alluvium are major fresh-water aquifers. 

The total ground-water use in the counties is approximately me 
mgd (million gallons per day). Of this total, about §,0emgasis 
withdrawn from the Sparta Sands about 0.1 mgd is withdrawn from 
the Cockfield Formations and about 1.0 mgd is withdrawn from the 
terrace deposits and alluvium. Mostenof the pumpage is 
concentrated in the vicinity of the major towns and cities. Each 
of the aquifers is capable of yielding larger quantities of water 
than presently are being withdrawn from them. Howevers in a 
small area near Camden the total pumpage from the Sparta Sand iS 
almost the maximum suStained yield. 

The ground water in Bradleys Calhouns and Ouachita Counties 
primarily is of the sodium bicarbonate type. Water from the 
Sparta Sand and the Cockfield Formation is suitable for most 
municipals industrial, agriculturals and domestic useS. 


Well recordss depth-to-water measurements and logs of selected 
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wells and test holess and chemical analyses of ground water in 
Bradleys Clahouns and Ouachita Counties, Arkansas 

ALD IN 2Oe Ris 96S 

UeS. Geological Survey Open-File Report 


Forest Species as Indicators of Flooding in the Lower White 
River Valleys Arkansas 

Bedinger sam J4S 35 Bho 74 

U.S. Geological Survey Professional Paper: 750-Ceep.-C248-Caas 

The dominant environmental factor of forest habitats within the 
Lower valley of the White River, Ark.» is flooding. The flood 
plain consists of a series of terraces. Distribution of forest 
speciesmsonsathenstergaces levelseais related to floodings  sfine 
relationship is sufficiently distinct to permit determination of 
flood characteristics at a given site by evaluation of 
forest-species composition. The vegetation of the lower White 
River valley can be divided into four groups. Each group occurs 
on sites having distinctly different flooding characteristics. 
On sites flouded 29-40 percent of the time, the dominant species 
are water hickory and overcup. oak. On sites flooded 10-21 
percent of the times a more varied flora existstincluding nuttame 
Oaks willow oaks sweetgums southern hackberrys and American elm. 
The third group of sites is subject to flooding at intervals of 
from ~25to 8 years. This group is marked by presence of southern 
red Oaks shagbark oaks and black gum. The presence of blackjack 
Cak marks the fourth group (not flooded in historicrtimesd. 


Ground-Water Potential of ~the Alluvium of the Arkansas River 
between Little Rock and Fort Smith, Arkansas 

Bedingers IM. wSJ-/bbmme tts ting Ihe beand Jefferys H. Ger 1963 

UeS. Geoloyical Survey Water-Supply Paper 1669-L,. 

Alluvium along 200 miles of the Arkansas River from Fort Smith, 
Ark.es on the western border of the State, to Little Rock in the 
approximate geographic center of the States is potentially the 
most important aquifer in the Interior Highlands of Arkansas. 
The ftood plain of the river generally is 1 to 3 miles wide, but 
in places its width is 5 mites. The flood plain is underlain by 
alluvial sands gravels silts and clay which ranges in thickness 
from about 40 feet near Fort Smith to ebout 80 feet near Little 
Rock. Wells tapping the alluvium yield between 300 and 700 gpm 
(gallons per minute). Wells tapping the sandstone and shale of 
Mississippian and Pennsylvanian ayes which border the alluvium, 
generally yield less than 50 gpm. 

Generally» ground water in the alluvium 1s under water-table 


conditions. Movement of ground water is from the valley wall to 
the rivers and the river acts as a Grain throughout most of the 
year. 

The alluvium is recharged primarily by infiltration of 


rainfall. On the averages the aquifer is recharged at the rate 
of 10 inches per year of approximately 130 mgd (million gallons 
per day). Pumpage from the altuvium is about Since pe migde The 
amount of recharge to the aquifer can be increased many times 
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over the natural recharge rate by constructing wells that witt 
induce recharge from the river. 

Median values of the principal constituents in water from the 
alluvium indicate that it is a calcium magnesium bicarbonate 
water. Local high concentrations of sulfate, chvortoes=..0r 
nitrate are probably the result of water moving trom other 
formations into the alluvium. High concentrations of chloride in 
the water howevers can be the result of influent seepage Of erivec 
water. 

The quality of water’ in the alluvium generally is suitable for 
domestic and irrigation purposes. The hardness and high content 
of iron and nitrates howevers makes the water undesirable for 
some industrial uses. 


Alluvial Aquifer of the Cache and St. Francis River Basinss 
Northeastern Arkansas 

Brooms Me. Eos Lyfords F. P. 

Geological Surveys Little Rocks AR. Water Resources DiVis 

Available from the OFSS»s USGS» Box 254254 Fed. Ctres Denvers 
SO 80225+ Paper copy $22.75 Microfiche $10.00. Geological 
Survey Open-File Report 81-476, M951 eSo8 Co + UG Fi grznls “Platess 65 
Wabs 25 Retf.s 

Journal Announcement: SWRA1423 

The alluvial aquifer underlies about 9,000 square miles of 
the study area. Well yields from the aquifer commonly are from 
1,000 to 2-000 gallons per minute. Flow toward the main area 
of pumping stress is eastward from the Cache River and westward 
fromthe "St. Francis River. The Memphis aquifer acts as a 
conduit through Croaleys Ridge for induced flow from the alluvial 
aquifer since the early 1900's has been mostly TOC rice 
irrigation. Total pumpage for rice in 1978 was about 1,650,000 
acre-feet,» of which about 88 percent was pumped from the 
aquifer west of Crowleys Ridge. Water Levels in wells west of the 
ridge in parts of Poinsetts Crosses and Craighead Counties in 
1978 were 75 feet below tand surface and declining about 
2 feet per year. Digital-model analysis indicated that © at > “the 
end of 1978 water was being removed from aquifer storage at the 
rate of 540-000 acre-feet per years ana streamflows mostly from 
the Cache River and Bayou DeViews was being captured at the rate 
of 430,000 acre-feet per year. Projecting the 1978 pumping rate 
o f 17,460,000 acre-feet per years the pumping rate would 
have to be reduced by about 110,000 acre-feet per year by 1990 to 
sustain sufficient aquifer saturation for water needs through 
tremsyear oe dU00 etin.ralil parts “of Poinsetts Craigheads and Cross 
Counties west of Crowleys Ridge. (USGS) 


Hydrology of the Bayou bartholomew Alluvial Aquifer-Stream 
Systems Arkansas 

Hiccomn Me SG dr Band Reeds, Clic hE Se 91973 

U.S. Geological Survey Open-File Report 73-34 

The study area comprises about 3,200 square miles of the 
Mississippi Alluvial Plain in southeast Arkansas. About 90 
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percent of the area drains south to. the Ouachita River in 
Louisiana. 

The alluvial aquifer and the streams are hydraulically 
connected and are studied as an aquifer-stream System. Bayou 
Bartholomew is a principal stream of the system, 

The aquifer is underlain by confining strata of the Jackson 
Group and Cockfield Formation. 

The mean annual surface-water yield of the area that drains to 


the Quachita River basin is nearly 2 million acre-feet. 
Flood-control projects have significantly reduced flooding in the 
area. Basin bounagaries and low-flow characteristics of streams 


have been altered as a result of the flood-control projects and 
streamflow diversion for irrigation. 

The direction of grouna-water flow generally is southward. 
Bayou Bartholomew functions mostly as a drain for ground-water 
flow from the west and asa recharge source to the aquifer east 
of the bayou. As aresult of navigation poolss the Arkansas 
River is mostly a steady-recharge source to the aquifer, 

Pumpage from the aquifer and streams increased from about 
20-000 acre-feet in 1941 to 237,000 acre-feet in 1970. 

Estimates of flows derived from analog analysis. but lacking 
field verifications indicate that recharge to the aquifer in 1970 
was about 161-000 acre-feet. About 70 percent of the recharge 
was by capture from streams as a result of ground-water pumpage. 
Discharge from the aquifer was about 233,000 acre-feet. About 80 
percent of the disciarge was through wells, 

Stream diversion in 1970. from capture and open’ channel, 
excluding capture from the Arkansas and Mississippi Rivers, was 


about 110-000 acre-feet. Return flow to streams from rice 
irrigation and fishponds was about 60,000) acre-feet. 

The chemical quality of streamflows is excellent for 
irrigation. Water from the aquifer generally ranges’ from 


permissible to excellent for irrigation. The use of water from 
the aquifer in the flood-plain areas exclusive of irrigations is 
severely limited unless it is treated to remove the iron and 
reduce the hardness. 


Waste-load allocation studies of Arkansas streamss Arkansas 
River basins Petit Jean and Poteau Riverss Segment 3F 

Bry antia) cCon Teatro. 

UeS. Geological Survey Open-File Report 


Waste-load allocation studies for Arkansas streamss Ouachita 
River basins Segment 2F 

Bryan ties Co. Mls pent oeo 

UeS. Geological Survey Open-File Report 


Waste-load allocation studies for Arkansas Streams, St. Francis 
River basins L*Anguille River, Segment 5B 

Bryants Ce Tes Jenningss Me. Ess and Reed, Je Euwsr 1974 

U.S. Geological Survey Open-File Report 
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waste-load allocation studies for Arkansas streamss St. Francis 
River basins Ste Francis Rivers Segment 5C 

Bryants C. Tes Jenningss Me. Eos and Bauers O.ePS 2 1974 

U.S. Geological Survey Open-File Report 


Water-Quality °— Assessment of the L'Anguille River Basin, 
Arkansas 

Bryant» C. Tes Morriss Es Eos Terrys Jw ote 

Geological Surveys Little Rocks AR. water Resources Div. 

Available froms OFSS BX 254254 Fed. Ctre Denvers CO paper 
copy %214675 microfiche $3.50. Geological Survey open-file report 
7279-14825 1979. 20 pe 22 Figs 23 Tabs 45 Refen 

Journal Announcements: SWRA1311 


For several yearse dissolved oxygen in the L'Anguille 
River has been reduced to concentrations of less thant 5% 
milligrams per liter during the summer and fall. In 
additions concentrations of pesticides have been reported 
consistently at one long-term station on the rivers and 


trace metals have been reported at two long-term monitoring 
sites. The U.S. Geological Survey conducted an intensive study 
of the L'Anguille River basin during the summer and fall of 
1978 in cooperation with the Arkansas Department of Pollution 


Control and Ecology. An assessinent of the general water 
quality was made-s the causes of stream dissolved-oxygen 
reductions were determineds and the occurrence of pesticides and 
trace metals in the basin was documented. A _  steady~states 
segmenteds dissolved-oxygen model was calibrated and used to 


project simulated dissolved-oxygen profiles. (Kosco-USGS) 


Drainage areas of streams in Arkansase Ste Francis River basin 
Christensene Re Cer Gilstraps Re Cor and Sullavans J. Neo 1967 
U.S. Geological Survey Open-File Report 


well recordss depth-to-water measurements and logs of selected 
wells and test holes» and chemical analyses of groundwater in the 
Arkansas Valley regions Arkansas 

Cordovas Re Mes 1962 

UeS. Geological Survey Open-File Report 


Reconnaissance of the Ground-water resources of the Arkansas 
Valley regions Arkansas 

Cordovas Re Mes 1963 

UeSe Geological Survey Water-Supply paper 1669-BBs 33 p. 


Report of the annual yield of the Arkansas River Basin Compacts 
Arkansas-Oklahomas 1978 water year 

Dutrets Ge’ Lis Jree 19:79 

Us.Se Geological Survey Open-File Report 79-422 


Ground-water levels in Arkansass Spring 1983 
Eddss Joe 
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U.S. Geological Survey Open-File Report 83-268 

The report contains about 650 ground-water level measurements 
made in observation wells in Arkansas in the spring of 1983. In 
additions the report contains well hydrographs relating to the 
alluvial aquifer and the Sparta Sands the most important aquifers 
with respect to ground-water availability and use in Arkansas. 


Ground-water levels in Arkansass Spring 1982 

Eddss Joe 

U.S. Geological Survey Open-File Report 82-852 

The report contains about 640 ground-water level measurements 
made in observation wells in Arkansas in the spring of 1982. In 
additions the report contains potentiometric-surface maps and 
well hydrographs relating to the alluvial aquifer and the Sparta 
Sande, the most important aquifers with respect to ground-water 
availability and use in Arkansas. 


Floodflow characteristics of Archey Creek along U.S. Highway 
654 at Clintons Arkansas 

Gad Striapsyh Ren CSivd 1975 

UeS. Geological Survey Open-File Report 75-603 


FlLoodtil-ows §characterist isa. offs dill inois) oRaver tributary near 
Siloam Springss Arkansas 

Gilstraps, Rw Cer 1976 

U.S. Geological Survey Open-File Report 76-337 


Water-resources investigations in Arkansas» Fiscal Year 1981 
Gurley» M. Ow. 1981 
U.S. Geological Survey Open-File Report 81-1003, 44 p. 


WATER RESOURCES OF GRANT AND HOT SPRING COUNTIESs ARKANSAS 

HAL BERG s9 HON. 7 BRYANT rq Ce TRG HINES Meese 

GEOLOGICAL SURVEY» WASHINGTON, D. Co 

Ue. Se GEOL SURV WATER=SUPPLY PAP AS574 645 Pea dvée. di2@ FF done 6 
PLATEs 12 TABs 82 REF.» 

Journal Announcement: SWRAU207 

THE AVAILABILITY AND QUALITY OF GROUNDWATER AND ane 
LITHOLOGY OF THE PRINCIFAL AQUIFERS ARE DESCRIBED, AND 
INFORMATION Is GIVEN ON SURFACE WATER AVAILABILITY, INCLUDING 
MAGNITUDE AND FREQUENCY OF FLOODS AND LOW FLOWS, DURATION OF 
DIAPEIY: FLOWS, AND STORAGE REQUIREMENTS FOR DEPENDABLE YIELDS OF 
STREAMS. QUALITY OF WATER IN OUACHITA AND SALINE RIVERS AND MANY 
TRIBUTARY STREAMS IS DESCRIBED,» AND EXISTING OR POTENTIAL 
RIVER AND GROUNDWATER POLLUTION IS Cor TED THE OUACHITA, 
SALINE» AND CADDO RIVERS YIELD LARGE QUANTITIES OF SOFT» 
GOOD-QUALITY WATER. SMALL STREAMS IN SOUTHEASTERN HOT SPRING 
COUNTY AND IN THE OUACHITA MOUNTAINS HAVE Rie WA TT VEY HIGH BASE 
FLOW; IN GRANT COUNT Y; SMALL STREAMS YIELD LITTLE WATER DURING 
DRY PERM cODisre AT TIMES, SEWAGE AND MINE DRAINAGE POLLUTE A PART 
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OF OUACHITA RIVER IN THE LAKE CATHERINE AREA. AT LOW FLOW, 
HURRICANE CREEK WATER IS UNFIT FOR MOST USES. WELLS IN THE SPARTA 
SAND~s THES SE RING 1 PAL Oe AQUNEERDY PYWIELIO ASP MUCH ASASSO GPM) OF? SOFT 
WATER IN GRANT COUNTY. THE CARRIZO SAND AND CANE RIVER 
FORMATION ARE POTENTIAL LY IMPORTANT AQUIFERS IN GRANT 
COUNTY AND SOUTHEASTERN HOT SPRING COUNTY. WELLS IN THE WILCOX 
GROUP YIELD AS MUCH AS 300 GPM OF FRESH WATER IN SOUTHEASTERN 
HOT SPRING COUNTY AND SOUTHWESTERN GRANT COUNTY, TN THES RESTO (0iF 
GRANT COUNTYo*s ITS WATER TPSs > BRACKISH. ALLUVIUM ALONG TAVE 
PRINCIPAL STREAMS AND IN CONSOLIDATED ROCKS*® OfUN THE ) OUACHITA 
MOUNTAINS YIELD SMALL QUANTITIES OF WATER VARIABLE IN QUALITY 
FROM. PLACE TO PLACE. SOME OF THE ALLUVIAL WATER HAS HIGH NITRATE 
CONTENT AND MAY BE A HEALTH HAZARD. (LANG-USGS) 


Coal Resources of Arkansass 1954 
Haleys Be. Rev 1960 
DeseiGeologicall’Survey® Bulletin’ 107 2-Ps)'p. 796-831 


Ground Water inthe Springfield-Salem Plateaus of Southern 
Missouri and Northern Arkansas. (Duplicated see Missouri). 

Harveys Eo Je 

Geological Surveys Rollas MO. Water Resources Dive 

Available from the National Technical Information Services 
Springfield,» VA 22161 as PB81-205635, Price codes: A0& in paper 
copys AOQi in microfiche. Geological Survey Water-Resources 
Investigations 80-101, December, 1980. 66 pp 259 FaQved 61 BTabeenss 
Ref.v 

Journal Announcement: SWRA1420 


WATER RESOURCES OF CLAY~s GREENE» CRAIGHEADs AND POINSETT 
COUNTIES» ARKANSAS 

HINES» Me Ses PLEBUCHs Re Oer LAMONDS»s Aw Ge 

GEOLOGICAL SURVEYs WASHINGTON,» D.C. 

AVAILABLE FROM USGS» WASHINGTONs DC 20242 PRICE $1.50 PER SET. 
GEOLOGICAL SURVEY HYDROLOGIC INVESTIGATIONS ATLAS HA-377?- 1972. 
OPGHEERSSOIS FIG>I0 AAO MAP Le Th TARY 27) REF. ote 

Journal Announcement: SWRAUS16 

FOURTEEN ILLUSTRATIONS AND TABLES IN THIS 2-SHEET 
HYDROLOGIC ATLAS DESCRIBE THE WATER RESOURCES OF CLAY, GREENE» 
CRAIGHEADs AND POINSETT COUNTIES» ARKANSAS. THE OCCURRENCE, 
QUANTITYs AVAILABILITY» AND QUALITY OF GROUND’ AND SURFACE 
WATER AND THE VARIABILITY IN THESE SUPPLIES ARE 
DETERMINED. IN ADDITION» WATER PROBLEMS PECULIAR TO THE AREA 
ARE DEFINED AND CORRECTIVE MEASURES SUGGESTED. AVERAGE ANNUAL 
STREAMFLOW RANGES FROM 1.2 CFS PER SQ MI IN THE WESTERN PART 
SEMETHES FOUR) CCOUNTIES TOPALGLCES PER) SQ? MIC IN! THE, EASTERN” PART. 
AVERAGE ANNUAL PRECIPITATION IS ABOUT 48 INCHES. USE OF WATER 
PORTOAGRICULTURE) GREATLYATEXCEEDS® ALL‘ OTHER USES" © COMBINED. IN 
1965, 111.4 MGD WAS USED FOR RICE IRRIGATION, ANDRE 71251 EMGD 
WAS USED FOR IRRIGATION OF OTHER CROFS. AN ADDITIONAL 16.9 MGD 
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WAS USED BY INDUSTRYs MUNICIPALITIES» AND OTHERS. OF THESE 
AMOUNTS» 180.1 MGD WAS GROUNDWATER AND 19.7 MGD WAS SURFACE 
WATERs OR A TOTAL OF 199.8 MOD. CWOODARD-USGS) 


GEOHYDROLOGY OF THE COASTAL PLAIN AQUIFERS OF ARKANSAS 

HOSMANs R. Le 

GEOLOGICAL SURVEYs WASHINGTONs D. C. 

GEOL SURV HYDROL INVEST ATLAS HA-3094 1 SHEET» 1969. 3 MAP» 3 
TABs TEXT.e 

Journal Announcements: SWRA0Q211 

DATA ON WATER QUALITYs WATER WELLS» AND CHARACTER AND EXTENT 
OF THE GULF COASTAL PLAIN SYSTEM OF AQUIFERS IN ARKANSAS ARE 
SUMMARIZED IN A 1-SHEET HYDROLOGICAL ATLAS CONSISTING OF 
BLOCK DIAGRAMS SHOWING STRATIGRAFHY AND EXTENT OF AQUIFERS.» 
WATER CHEMICAL QUALITY DIAGRAMS » AND TABLES. THE 
HYDROLOGICAL CHARACTERISTICS OF THE PRINCIPAL AQUIFERS ARE 
DESCRIBED AND A SUMMARY OF PUMPING TEST RESULTS IS GIVEN. THE 
ALTITUDE OF THE BASE OF FRESH WATER Is SHOWN BY A MAP. 
(KNAPP=-USGS) 


Water-Quality Modeling for Waste Load Allocation Studies in 
Arkansas-~Stream Dissolved Oxygen and Conservative Minerals 

Jenningss Marshall E.s» and Bryants Charles T. 

U.S. Geological Survey Open-File Report 

Waste load allocation studies in Arkansas form a central part 
of the development and implementation of basin water-quality 
management plans required of Arkansas Department of Pollution 
Control and Ecology by the Environmental Protection Agency (EPA). 
This report describes the methodology to be used in Arkansas, 
waste load allocation studies. Steady-state segmented 
dissolved-oxygen (00) analysis of river-basin segments is the 
recommended basis for waste load allocation studies. A dilution 
models based on the mass-balance principles is used for analysis 
of stream conservative mineral toads. Data collection and 
laboratory procedures to support such a modeling effort are 
discussed. 


Discharge Data at Water-Quality Monitoring Stations in 
Arkansass published annually since 1975. 

Knotts Re. Ke 

Geological Surveys Little Rocks AR. Water Resources Div. 

Available from the OFSS»s USGS Box 25425, Fed. Ctr. Denver, 
CO 80225, 

Discharge data were computed for a network of water-quality 
monitoring stations operated by the Arkansas Department of 
Pollution Control and Ecology. Some of the sites are located at 
UeS. Geological Survey of ie o's Army Corps of Engineers 
daily-discharge stations but most sites are at points where 
discharges are not regularly measured. (USGS) 
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Time of Travel of Selected Arkansas Streams 

Lambs T. Eur 1983 

UeS.e Geological Survey Open-File Report 82-4048 

Traveltime of water-soluble materials in streams is important 
for stream modelings pollution studiess and estimating arrival 
time of contaminants to points downstream from spills. Between 
1971 and 1981, time-of-travel and dispersion measurements were 
made in 15 streams in Arkansas. Most of the streams studied were 
at or near base flow. Graphs are presented for predicting 
traveltime of solutes in segments of the streams studies. The 
relationship of time of passage and peak unit concentration to 
traveltime is presented for two of the streams. Fxamples of use 
and application of the data are given. 


Water-Quality Investigation of the Vache Grasse Creek 
watersheds Sebastian Countys Arkansas 

wambe ft. Eber 1978 

UeS.e Geological Survey Open-File Report 78-903 

The results of a 1-year study in the upper Vache Grasse Creek 


watershed are presented to document surface-water quality 
conditions before implementation of Soil Conservation Service 
programs. Analysis of samples collected at four sites showed 


that during periods of warm weather several of the parameters 
sampled produced unusually high or low values that indicated 
possible water-quality problems. Low dissolved-oxygen 
concentrations, high nitrogen and organic carbon concentrationss 
and high coliform bacteria counts were found at sampling sites 
upstream from the Greenwood water-supply lake. Sampling in and 
downstream from the lake indicated that the quality of the water 
passing through the lake was improved significantly. Howevers 
sampling in the lake indicated that there is a large tayer of 
water with low oxygen concentration and a buildup of phosphoruss 
irons manganeses and some other metals in the bottom ooze. 


Water-Quality Investigation of the Tyronza River Watershed, 
Arkansas 

Lambs Te. Ee 

Geological Surveys Little Rocks AR. Water Resources Div. 

Geological Survey open-file report 78-1757 1978 32 pr *4& figs 
8 tabs 9 ref.e 

Journal Announcements: SWRA1115 

The results of a 1-year study of surface-water quality in 
the Tyronza River Watersheds ArkansaSe are presented to 
document conditions before implementation of Soil Conservation 
Service Programs. The report includes a general description of 
the watershed's topographys geologys and aquiferss and the 
results of monthly measurements of discharge at five sites» and 
several physical and chemical parameterse plus quarterly 
analyses for several ions and semiannual analyses of 
bottom material for various pesticides. The results indicate 
that the quality of the water in the = streams and ditches 
samples is normal for an intensely farmed area such as this 
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watershed. (Woodard-USGS) 


Water-Quality Investigation of the Caney Creek Watershed, 
Northeast Arkansas 

Lambs Te. Ess Newsome G. 

Geological Surveys Little Rocks AR. Water Resources DuiVd 

Available from the OFSS»s USGS Box 254254 Fed. Ctrees Denver, 
CG 6 80225 7. eerie: Dilve Cod in paper COpys $3,600 in 
microfiche. Geological Survey Open-File Report 79-1064, 1979. 16 
Bizanl £3 Gicg eee edb on elaleuhi@nteees 

Journal Announcement: SWRA1407 

The , results ..of a l-year study, in 1977-78. . of surfaceeaiaeeee 
quality in the Caney Creek watersheds northeast Arkansas, are 
presented to document conditions before implementation of Soil 
Conservation Service programs. The report includes a general 
description of the watershed's topographys geologys and 
aquifers» and the results of several measurements at two sites of 
discharges and a number of physical and chemical parameters. 
CUSGS) 


WATER RESOURCES OF HEMPSTEAD, LAFAYETTE, LITTLE RIVER, MILLER, 
AND NEVADA COUNTIES» ARKANSAS 

LUDWIGs A. H. 

GEOLOGICAL SURVEYs WASHINGTONs D.C. WATER~SUPPLY PAPER 1998, 
N10 ou ON uP peeo El Gipee a DLA Geel ae eAteee 235 REF ws 

Journal Announcement: SWRAU618 

THE FIVE-COUNTY AREA IN SOUTHWEST ARKANSAS THAT CONSISTS OF 
HEMPSTEAD, LAFAYETTE. eee RIVER, MILLER,» AND NEVADA 
COUNTIES POSSESSES ABUNDANT WATER RESOURCES. NEARLY ALL WATER 
SUFPLIES ARE OBTAINED FROM GROUNDWATER. SURFACE WATER TS Sep 
PRIMARILY FOR MUNICIPAL SUPPLY AT TEXARKANA AND FOR INDUSTRIAL 
SUPPLY AT A PAPERMILL NEAR ASHDOWN, THE AQUIFERS OF CRETACEOUS 
AGE ARE THE PRINCIPAL SOURCES OF FRESHWATER IN NORTHERN 
HEMPSTEAD AND NEVADA COUNTIES» WHERE WELLS YIELD AS MUCH AS 300 
GPM OF GOOD QUALITY WATER FROM DEPTHS AS GREAT AS 1-200 FEeEae 
AQUIFERS OF TERTIARY AGE ARE GOOD SOURCES OF WATER IN 
MILLER AND LAFAYETTE COUNTIES AND IN SOUTHEASTERN NEVADA 
COUNTY. TERRACE DEPOSITS OF QUATERNARY AGE ARE GOOD SOURCES OF 
WATER IN STM RIVER AND LAFAYETTE COUNTIES. THE RED RIVER Is 
THE LARGEST SOURCE OF SURFACE WATER IN THE PROJECT AREA. Tat; 
DRAINS ABOUT 48,000 SQUARE MILES UPSTREAM FROM THE AREA AND HAS 
AN AVERAGE FLOW OF 124180 CFS. THE PRINCIPAL RESERVOIRS IN LAE 
AREA ARE MILLWOOD RESERVOIR ON LITTLE RIVER (CAPACITYs 1,858,000 
ACRE-FEET) AND LAKE ERLING ON BODCAU CREEK (CAPACITY, 49,000 
IME IIe > IE (E1E If) 3 MORE THAN 5,500 LAKES AND FARM PONDS O:Fa.5 ACRES OR 
LEES;S HAVE A COMBINED STORAGE CAPACITY OF MORE THAN 14,000 
ACRE-FEET,. WATER IN THE RED RIVER 1S HIGH IN CHLORIDE AND 
DISSOLVED SOLIDS AND» CONSEQUENTLY. IS CHEMICALLY UNSUITABLE 
FORS MOST SUS ES RIND ES Gaal Rie haley CWOODARD-USGS) 
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Logs and water-level measurements of selected test holes and 
wells in the alluvium of the Arkansas River valley between Little 
Rock and Fort Smiths Arkansas 

Mayr tJe OR. oe cand sEmmetts lL. Fes June 1964 

U.S. Geological Survey Open-File Reports Volume I through XI 


Logs and water-level measurements of selected test holes and 
wells in the alluvium of the Arkansas River valley between Little 
Rocks and Fort Smiths Arkansas 

Mays Je Rev and Emmetts Le Fer June 1964 

U.S. Geological Survey Open-File Reports Volume XII 


Chemical analyses of the water from selected wells in the 
Arkansas River Valley from the mouth to Fort Smiths, Arkansas 

Mays Je Rev» Yanchoseks Je Jer and Jefferys Hs Ges June 1964 

U.S. Geological Survey Open-File Report 


Hogsueot. Vesti Mttioles Stand SkWellls OPiim ithe | Red River Valley) in 
Lafayette, Little Rivers and Miller Countiess Arkansas 

Mays Je Rev Emmetty Le Fase and Ludwigs A. Hes» 1965 

U.S. Geological Survey Open-File Report 65-100 


GEQHYDROLOGIC “SIGNIFICANCE OF LITHOFACIES OF THE CARRIZO SAND 
OF ARKANSAS» LOUISIANAs AND TEXAS AND THE MERIDIAN SAND OF 
MigSsiitS'S)| HEEL 

PAYNEs» Je Ne 

GEOLOGICAL SURVEYs BATON ROUGEs LA. 

AVAILABLE FROM SUPT. OF DOCUMENTS» GPO WASH.» D.C. 20402, 
PRICE $11.00. GEOLOGICAL SURVEY PROFESSIONAL PAPER 569-Ds 1975. 
11 Ps 2 FIGs 9 PLATES» 1 TAbBse/ 60 REF.e 

Journal Announcement: SWRAQS915 

hremS TUDYMGOF 8 THE © CARRIZO (®AND MERIDIAN SANDS IS THE © FOURTH 
PART OF AN INVESTIGATION OF THE GEVHYDROLOGY OF THE CLAIBORNE 
GROUP. THE REGIONAL DIP OF THE CARRIZO AND MERIDIAN SANDS IS 
INTO THE DESHA BASINe MISSISSIPPI EMBAYMENT=,s AND GULF COAST 
GEOSYNCLINE. SOME MOVEMENT OF MAJOR STRUCTURAL FEATURES TOOK 
PLACE DURING CARRIZO AND MERIDIAN TIME. NORMAL FAULTING IS 
RATHER EXTENSIVE IN SOUTHERN ARKANSAS AND IN TEXAS. THE 
THICKNESS OF THE CARRIZO AND MERIDIAN SANDS VARIES FROM 0 
IN AREAS OF NONDEPOSITION TO A MAXIMUM OF 700-750 FEET IN DE WITT 
AND KARNES COUNTIESs TEX s AQUIFER TESTS INDICATE THAT THE 
COEFFICIENT OF PERMEABILITY INCREASES WITH INCREASE IN SAND-UNIT 
THICKNESS, BUT THE RANGE IN VALUES IN THE CARRIZO AND MERIDIAN 
SANDS IS NOT AS GREAT AS THE RANGE IN VALUES FOUND IN THE OTHER 
CLAIBORNE AQUIFER FORMATIONS. THE AREAS OF HIGHEST 
TRANSMISSIVITY OF THE FORMATIONS ARE IN WEST-CENTRAL 
PES SHeSis: DP Pel AND IN SOUTHERN TEXAS. IN MISSISSIPI AND TEXAS THE 
DOMINANT ANION IS BICARBONATE IN WATER FROM THE CARRIZO AND 
MERIDIAN SANDS FROM DEPTHS OF 14700 TO MORE THAN 2-500 FEET. 
IN ARKANSAS AND LOUISIANA» CHLORIDE IS THE DOMINANT ANION BELOW 
DEPTHS OF 500-1-00 FEET. (WOODARD-USGS) 
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HYDROLOGIC SIGNIFICANCE OF LITHOFACIES OF THE “CANE RIVER 
FORMATION OR EQUIVALENTS OF ARKANSAS» LOUISIANAs MISSISSIPPI s AND 
TEXAS 

RAYON Esmee omic 

GEOLOGICAL SURVEYs WASHINGTON,» D.C. 

AVAILABLE FROM GPO, WASHINGTON,» OC 20402 - PRICE $10.90. 
GEOLOGICAL SURVEY PROFESSIONAL PAPER 569-C. 1972. 17 Pe, 4 
FIGs 16 PLATE (BOUND SEPARATELY)» 1 TABs 61 REF.- 

Journal Announcement: SWRAU619 

THE STUDY OF THE CANE RIVER FORMATION AND ITs EQUIVALENTS Is 
PART OF AN INVESTIGATION OF THE GEOHY DROLOGY OF THE 
CLAIBORNE GROUP OF THE GULF COASTAL PLAIN, THE THICKNESS OF THE 
CANE RIVER FORMATION RANGES FROM 70 FEET IN LA SALLE PARISH, 
LA.e TO 750 FEET IN THE DESHA BASIN OF ARKANSAS. THE 
COEFFICIENT OF PERMEABILITY PROBABLY INCREASES WITH 
INCREASE IN THICKNESS. RECHARGE CF THE CANE RIVER IS MAINLY 
BY PRECIPITATION IN THE OUTCROP AREAs BUT A MINOR AMOUNT OF 
RECHARGE TAKES PLACE BY THE UPWARD MOVEMENT OF WATER FROM 
THE UNDERLYING MERIDIAN-UPPER WILCOK AQUIFER. REGIONAL FLOW 
OF WATER IGS, GENERALLY DOWN THE OIP. IN AND NEAR THE OUTCROP 
AREA, WATER FROM THE CANE RIVER FORMATION CONTAINS 
PROPORTIONATELY HIGH CONCENTRATIONS OF CALCIUM AND MAGNESIUM, 
FARTHER DOWNDIPs SODIUM Is THE DOMINANT CATION. IN 
MISSISSIPPI THE DOMINANT ANION IS BICARBONATE. IN ARKANSAS AND 
LOUISIANA THE CHLORIDE ANIO N OCCURS IN SIGNIFICANT 
PROPORTIONS. RECHARGE OF THE REKLAW AND QUEEN CITY FORMATIONS 
TAKES PLACE BY INFILTRATION OF PRECIPITATION IN THE OUTCROP AREA, 
BY INFILTRATION OF WATER FROM STREAMS, AND BY UPWARD MOVEMENT 
OF WATER FROM THE CARRIZO SAND. THE OITSTRIBUTION OF SOURS 
pseleeib ips; iale lesley @lp [PLUS UNG (2% FRESHWATER. CKNAPP-USGS) 


Reconnaissance of Stormwater-Runoiff Water Quality of the Big 
Piney Creek Seyment of the Cedar-Piney Creeks Watersheds Yell 
Countys Arkansas 

Petersens James E. 

U.S. Geological Survey Open-File Report 82-761 

A reconnaissance of the Big Piney Creek watershed was conducted 
between June 1981 and January 1982 to assess the water-quality of 
selected streams in the watershed. Streamflow was measured and 
water samples were collected three times at each of three sites 
during the study. Alt samples were collected during periods of 
stormwater runoff. The water was soft (7 to 20 milligrams per 
liter of hardness as calcium carbonate) and dissolved-solids 
concentrations ranged from 36 to 74 milligrams per liter. 
Suspended-sediment concentrations ranged from 7 to 144 milligrams 
per liter. The 5-day biochemical oxygen-demandss total-nitrogen 
concentrations and total-phosphorus concentrations ranged from 
125 to 6.8 milligrams per titers 0.54 to 5.8 mitili gramsiiper 
liters and 0.03 to 0.56 milligram per liters respectively. 
Fecal-coliform bacteria were present in large enough 
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concentrations at two of the sites (340 to 490 colonies per 100 
milliliters and 1200 to 6-000 colonies per 100 milliliters) to 
indicate that the U.S. Environmental Protection Agency criterion 
for bathing waters and the Arkansas water-quality Standard may be 
exceeded at times. Total-iron concentrations greater than 1,000 
micrograms per liter (the U.S. Environmental Protection Agency 
criterion for protection of freshwater aquatic life) were 
detected at least once at all sites. 


WATER RESOURCES OF CLARK» CLEVELAND, AND DALLAS COUNTIES» 
ARKANSAS 

PLEBUCHs RAYMOND O.s HINES» MARION S. 

GEOLOGICAL SURVEYs WASHINGTON,» O.C. 

AVAIL FROM SUPERINTENDENT OF DOCs US GOVERNMENT PRINTING 
MEI CE, WASHs DC, 20402. GEOEYVSURV WATER-SUPPLY: © «PAR ) 1879-Ae) P 
A1l-A32e6 1969. 32 Po 2 FIGs 1 PLATE» 8&8 TABs 27 REFaue 

Journal Announcement: SWRA0U306 

CLARK » CLEVELANDs AND DALLAS COUNTIES CONSTITUTE AN AREA OF 
22151 SQUARE MILES IN SOUTH-CENTRAL ARKANSAS. THE AREA Is 
DRAINED BY THE OUACHITAs SALINE? AND LITTLE MISSOURI RIVERS 
AND THEIR TRIBUTARIES. THE AMOUNT OF WATER AVAILABLE FOR USE CAN 
BE INCREASED BY THE CONSTRUCTION OF RESERVOIRS. SECOND PER 
SQUARE MILE» OR A TOTAL OF ABOUT 3,000 CFS. GENERALLY, THE WATER 
QUALITY 1s GOOD, BUT WATER FROM SOME OF THE STREAMS « 
PARTICULARLY FROM THE SMALLER TRIBUTARIES,» MAY REQUIRE TREATMENT 
FOR EXCESSIVE IRON CONTENT AND HIGH GOEOR. THE CONSOLIDATED 
ROCKS IN THE INTERIOR HIGHLANDS GENERALLY YIELD LESS THAN 10 GPM 
TO wELLsS,s PRECLUDING THE DEVELOPMENT OF LARGE MUNICIPAL 
OR INDUSTRIAL GROUNDWATER SUPPLIES IN THAT AREA. THE FORMATIONS 
OF TERTIARY AGE OFFER THE BEST POSSIBILITIES FOR GROUNDWATER~=» 
PARTICULARLY IN DALLAS AND CLEVELAND COUNTIES. THE SPART ASAND 
Is THE BEST AQUIFER IN THE PROJECT AREAs PARTICULARLY EAST OF 
CENTRAL DALLAS COUNTY. WELL YIELOS OF 700 GALLONS PER MINUTE OR 
MORE ARE POSSIEEISE. THE DEPOSITS OF QUATERNARY AGE ARE THIN AND 
GENERALLY SUITABLE ONLY FOR DOMESTIC SUPPLIES. TOTAL WATER USE IN 
THE PROJECT AREA IN 1965 WAS ABOUT 0.6 MILLION GALLONS PER DAY 
SINCE SURFACE-WAT ER SOURCES. TOTAL WATER USE IN THE 
AREA IN 1967 WAS INSIGNIFICANT COMPARED WITH THE TOTAL WATER 
AVAILABLE. (KNAPP-USGS) 


WATER RESOURCES OF PULASKI AND SALINE COUNTIES, ARKANSAS 

PLEBUCHs RAYMOND O.- HINESs MARION S. 

GEOLOGICAL SURVEYs WASHINGTONs D.C. 

GEOL SURV WATER-SUPPLY PAP 1839-Bes P B1-B254 1967. 25 Per 2 FIG~ 
TePLATe. S TAGs cf REF. 
- Journal Announcements: SWRAOQ223 

PULASKI AND SALINE COUNTIES CONSTITUTE AN AREA OF 17506 SQ 
MI IN THE GEOGRAPHIC CENTER OF ARKANSAS. THE AREA IGS 
DIVIDED INTO A (role Ay WESTERN PART» KNOWN AS THE INTERIOR 
HIGHLANDS, AND A RELATIVELY FLAT EASTERN PART » KNOWN AS HIE 
COASTAL PLAIN. IN THE INTERIOR HIGHLANDS» SURFACE WATER OFFERS 
GREATER POSSIBILITIES THAN GROUNDWATER FOR WATER SURPIEEES. 
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ALUM FORKs MIDDLE FORKs AND NORTH FORK OF THE SALINE RIVER OFFER 
EXCELLENT IMPOUNDMENT STORAGE» MANY OF THE SMALLER STREAMS ARE 
SUITABLE FOR DEVELOPMENT OF SMALL SUPPLIES. IN CONTRAST» IN THE 
COASTAL PLAIN rt IS EASIER TO DEVELOP GROUNDWATER THAN 
SURFACE WATER IN RELATIVELY LARGE QUANTITIES. TWO 
AQUIFERS» UNITS 3 AND 9, “YIELD AS MUCH AS 350 AND 2,0000%6GEM 
OF SeWATER# IRESPEGTIVELYS9AGTHERD AQUIFERS] SUNITO 7s 13 °8AS Say ae 
RELATIVELY UNDEVELOPED IN THE PROJECT AREA, BUT YIELDS 860 GPM 
TO A WELL SOUTH OF THE PROJECT AREA. THESE AQUIFERS YIELD WATER 
THATs WITH TREATMENT» IS SUITABLE FOR MOST USES. (KNAPP-USGS) 


Digital Model of the Bayou Bartholomew Alluvial Aquifer-Stream 
Systems Arkansas 

Reeds J. Ews and Brooms M. E.s 1979 

U.S. Geological Survey Open-File Report 79-685 

A digital model of the aquifer-stream system was calibrated for 
the purpose of predicting hydrologic responses to stresses of 
water development. The simulated-time span for model calibration 
was from 1953 to 1970, during which time the system was stressed 
largely by ground- and surface-water diversions for rice 
irrigation. 

The model was calibrated by comparing ground-water-level and 
streamflow Gata with model-derived ground-water levels and 
streamflow. In the calibrated models the ratio of model-derivyved 
to observed streamflows for 17 subbasins averaged 1.1% the ratios 
among the subbasins ranged from 0.8 to 1.6. The average 
deviation of the differences between model-derived and observed 
ground-water levels at 47 nodes was 0.2 the average among the 
nodes ranged from 2.3 to 10.4. The average standard deviation of 
the differences between the model-derived and observed 
ground-water levels was 3.54 the average among the nodes ranged 
from 30 74 Eto RUD). Ss 

The model will provide projections” of changes in the 
potentiometric surface resulting from (1) changes in the rate or 
distribution of ground-water pumpage or (2) changes in the stage 
o f streams and reservoirs. The model will provide onty 
approximate projections of the streamflow. 


Waste-load allocation studies for Arkansas streams, Ouachita 
River basins Saline Rivers Segment 2C 

Reeds J. E.» Lamberts B. Fes Morriss E. Ess and Stephense J. 
Wer 1974 

UeS. Geological Survey Open-File Report 


waste-load allocation studies for Arkansas streams, Ouachita 
River basins Bayou Bartholomews Segment 28 

Reeds Je Ess Terrys J. Eno tamberts B. F.isreand Morris, Eoceee 
1975 

U.S. Geological Survey Open-File Report 


waste-load allocation studies for Arkansas streamsSe Ouachita 
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River basins Segment 2D 

Reeds JoeeberyotTernryet JsvEse Stephens, J. Wee and Bryants C. Tes 
1975 

U.S. Geological Survey Open-File Report 


Low-flow characteristics of streams in the Mississippi 
embayment in northern Arkansas and in Missouri 

Speers Pe. Rev HineSs Me. Sev Jansons Me Ewes and otherss 1966 

U.S. Geological Survey Professional Paper 448-F 


A STUDY OF THE CHEMICAL QUALITY OF STREAMFLOW IN ARKANSAS 

STEELE» T. De 

GEOLOGICAL SURVEY» WASHINGTON, De Cs 

GEOLOGICAL SURVEY OPEN-FILE REPORT,» OCTOBER UO 7129S LP oe eGR G? 
26 TABs 9 REFes 

Journal Announcement: SWRA0Q510 

HISTORICAL RECORDS OF STREAMFLOW CHEMICAL QUALITY OF 16 
ARKANSAS WATER QUALITY STATIONS» REPRESENTING MORE THAN 102 
STATION-YEARS OF DATA AND OVER 6200 COMPOSITED SAMPLES» ARE 
ANALYZED GRAPHICALLY AND STATISTICALLY. A SEQUENTIAL PROCEDURE 
IS DESCRIBED FOR ANALYZING DATA. A SUMMARY FOR EACH SAMPLING 
STATION INCLUDES BASIC STATISTICS FOR THE PERIOD OF RECORD, 
PLOTS OF SELECTED DATA PAIRS» AND REGRESSION RELATIONSHIPS 
DERIVED FROM THE HISTORICAL WATER-QUALITY DATA AVAILABLE FOR 
THAT LOCATION. A TECHNIQUE Is SHOWN FOR SIMULATING 
CONCENTRATIONS AND LOADS OF MAJOR INORGANIC SOLUTES USING 
SUPPLEMENTAL RECORDS OF SPECIFIC CONDUCTANCEs STREAM DISCHARGE, 
AND APPLICABLE CONCENTRATION-CONDUCTANCE REGRESSION EQUATIONS. 
PRELIMINARY SIMULATION STUDIES REVEALED THAT MONTHLY MEAN VALUES 
COULD BE ESTIMATED TO WITHIN 15-25% OF ACTUAL DETERMINATIONS FOR 
AN INDEPENDENT PERIOD OF RECORD OR GE. (LE DATA. ANNUAL MEAN 
CONCENTRATIONS AND LOADS FOR DOMINANT IONS ESTIMATED FROM THE 
REGRESSION RELATIONSHIPS SELDOM EXCEEDED 15% IN ERROR RELATIVE 
TO COMPARABLE VALUES COMPUTED FROM ACTUAL DATA. OTHER PROCEDURES 
IN DATA ANALYSIS INCLUDE EXAMPLES FROM TRANSFERRING 
INFORMATION ON STREAMFLOW CHEMICAL QUALITY BOTH IN TIME 
AND SPACE AND FOR ASSESSING LONG-TERM TRENDS IN STREAMFLOW 
SALINITY. CWOODARD-USGS) 


WELL RECORDS, DEPTH-~TO“WATER MEASUREMENTSs CHEMICAL ANALYSES 
OF GROUND WATER» DRILLERS LOGS~s AND ELECTRIC-LOG INFORMATION IN 
HEMPSTEAD» LAFAYETTEs LITTLE RIVER» MILLERs AND NEVADA COUNTIES- 
ARKANSAS 

STEPHENS» Je We 

GEOLOGICAL SURVEY» LITTLE ROCK, ARK. 

GEOLOGICAL SURVEY REPORTs 1970. 197 Pe 6 FIGs 25 TAB.» 

Journal Announcement: SWRAG412 

THIS REPORT IS A COMPILATION OF HYDROGEOLOGIC DATA COUVEGTED 
DURING A WATER=RESOURCES INVESTIGATION OF HEMPSTEAD, 
LAFAYETTEs LITTLE RIVER» MILLER» AND NEVADA COUNTIES» ARKANSAS. 
THE DATA HAVE BEEN PREPARED FOR USE IN PLANNING WATER~RESOURCES 
DEVELOPMENT IN THE AREA. MOST OF DATA WERE COLLECTED BETWEEN 
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JANUARY 1967 AND OCTOBER 19684 AND INCLUDES RECORDS OF 479 
WELLS AND TEST HOLES? RESULTS OF CHEMICAL ANALYSES OF WATER 
SAMPLES: DF ROME) 7 ewe isin 5 ELECTRIC-tLOG INFORMATION FROM 131 
LOCATIONS; LITHOLOGIC (COGSS4OF] © 126RWELESBAND TEST eHOUEG AND 
MEASUREMENT OF WATE? LEVELS IN 149 WELLS. (CWOODARD-USGS) 


Floodflow characteristics of Mulberry River at Interstate 40, 
near Mulberrys Arkansas 

Sullavans J. Nese 1976 

U.S. Geological Survey Open-File Report 76-179 


Water-Resources Appraisal of the South-Arkansas Lignite Area 

Terrys Jo "tas Bryants CO tigetudwids tAgates wReeds J ame 

Geological Surveys Little Rocks AR. Water Resources Div. 

Geological Survey Open-File Report 79-924, Mays” 1979.  s)6é2Gins 
56 Figs 50 Tabs 46 Refs 1 Plate., 

Journal Announcement: SWRA1410 


The feasilbility of developing lignite resources in 
south-central Arkansas is an important question at. the present 
time C1973 3 Part of the concern is related to the possible 
impacts that mining and processing of lignite will have on 
water resources. Not only will the disturbance caused by 
excavating affect the quantity and quality of surface and ground 
waters but the mining, processings and conversion processes 


will require the use and consumption of Significant quantities of 
water. To assess the magnitude of the effects of strip mining 
upon both surface and ground waters baseline conditions 
Chydrologic conditions in the area prior to mining) must be well 
defined. A thorough data file and Literature search was made 


xe) that baseline conditions in the area could be 
defined. In additions data-collection networks have been 
established ton the collection of quantitative and 
qualitative information on streamflow and water levels in the 
aquifers, Data collected to date at these sites are included 
in the report. Collection of data at these sites will 


continue through at least September 1979. Information presented 
in this report can be used to estimate the quantities of 
water available for use and the possible effects of mining and 
associated dewatering on water resources. (USGS) 


Waste-load allocation studies for Arkansas streams, White River 
basins Segment 4A 

Terrys Je Eso Lamberts Be Fes Morrisy En Ees and Ludwigs Aw Hees 
1975 

U.S. Geological Survey Open-File Report 


Waste-load allocation studies for Arkansas streams, Ouachita 
River basins Boeuf River and Bayou Macons Segment 2A 

Terrys A Jus TEs Mor risa 16 Ghai. sUambernts Bia ih. # and Sniegockis R. 
Teta BU9725 

UeS. Geoloyical Survey Open-File Report 
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Waste-load allocation Stuagies for Arkansas streams Ouachita 
River basins Segment 2E 

Terrys Jentese Morrise E. Ens and Stephenss Je Wes 1975 

U.S. Geological Survey Open-File Report 


well Recordss water-Level Measurementss Logs of Test Holeses 
and Chemical Analyses of Ground Water in the Cache River Alluvial 
Aquifer-Stream System, Northeast ArkansasSe 1946-76 

Westerfields P. W. 

Geological Surveys Little Rocks Ark. Water Resources Div. 

Open-file Report 77-402s May G7 7.8066 pele etiigs I574tiab ws 

Journal Announcement: SWRA1024 

Most of the ground-water data for _ the Cache River alluvial 
aquifer-stream system in northeast Arkansas were collected 
between March 1973 and April 1976, but some were collected 
as early as April 1946. The data includes records of 363 wells 
and test holes» water-level measurements of 295 wells» logs of 32 
test holes» and chemical analyses of water samples from 85 
wells. (Woodard-USGS) 


QUALITY OF SURFACE WATERS OF THE UNITED STATES-s 19693 PART 
C8 LOWER MISSISSIPPI RIVER BASIN 

GEOLOGICAL SURVEYs RESTON,» VA. i 

AVAILABLE FROM SUPT. OF DOCUMENTS» GPO» WASH.» D.C. 20402, 
PRICE $3.85. WATER-SUPPLY PAPER 21464 1974. S40 VRP 2HE! FIGs 40 
REF.s 

Journal Announcement: SWRAOQ9O9 

DURING THE WATER YEAR ENDING SEPTEMBER 30, 1969- THE 
GEOLOGICAL SURVEY MAINTAINED 259 STATIONS ON 156 STREAMS IN THE 
LOWER MicssicsS LePI RIVER BASIN FOR THE STUDY OF CHEMICAL AND 
PHYSICAL CHARACTERISTICS OF SURFACE WATER. SAMPLES WERE 
GOREEC TED DAILY AND MONTHLY AT 235 OF THESE LOCATIONS FOR 
CHEMICAL~QUALITY STUDLES. SAMPLES ALSO WERE COLE CTED Bess 
FREQUENTLY AT MANY OTHER POINTS. WATER TEMPERATURES WERE 
MEASURED CONTINUOUSLY AT 28 AND DAILY AT 79 STATIONS. DAILY 
WATER TEMPERATURES WERE MEASURE AT MOST OF THE STATIONS AT THE 
TIME SAMPLES WERE COLLECTED FOR CHEMICAL QUALITY®OR SEDIMENT 
CONTENT. SO FAR AS PRACTICABLE, THE WATER TEMPERATURES WERE 
TAKEN AT ABOUT THE SAME TIME EACH DAY. QUANT ITIESAOF 
SUSPENDED SEDIMENT ARE REPORTED FOR 49. STATIONS. -SEDIMENT SAMPLES 
WERE COLLECTED ONE OR MORE TIMES DAILY AT MOST STATIONS» 
DEFENDING ON THE RATE OF FLOW AND CHANGES IN STAGE OF THE STREAM. 
PARA PORE=]jS1LZE DISTRIBUTIONS OF SEDIMENTS WERE DETERMINED AT 19 
STALLIONS « THE STREAM DISCHARGE REPORTED FOR A COMPOSITE 
SAMPLE Is USUALLY THE AVERAGE OF DAILY MEAN DISCHARGES FOR THE 
COMPOSITE PERIOD. THE DISCHARGES REPORTED IN THE TABLES OF 
SINGLE ANALYSES ARE EITHER DAILY MEAN DISCHARGES OR DISCHARGES 
OBTAINED AT THE TIME SAMPLES WERE COLLECTED AND COMPUTED FROM A 
STAGE-~DISCHARGE RELATION OR FROM A DISCHARGE MEASUREMENT. 
(WOODARD-USGS) 
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QUALITY OF SURFACE WATERSOOFs THESUNIT ED TSTARES;S 1970: PART 
(= LOWER MISSISSIPPI RIVER BASIN 

GEOLOGICAL SURVEYs RESTON» VA. 

AVAILABLE FROM SUPT OF DOCUMENTS» GPOs WASHINGTON, DC 20402 
PRICE $35.25." WATER~SUPPLY BPAPER 2156-1975 86s G er eee FIG seems 
REFo»s 

Journal Announcement: SWRAU823 

DURING THE WATER YEAR ENDING SEPTEMBER 30, 1970, THE 
GEOLOGICAL SURVEY MAINTAINED 289 STATIONS ON 167 STREAMS IN THE 
LOWER MISSISSIPPI RIVER BASIN FOR THE STUDY OF CHEMICAL AND 
PHYSICAL CHARACTERISTICS OF SURFACE WATER. SAMPLES WERE 
COLEECTED DAILY AND MONTHLY AT 274 OF THESE LOCATIONS FOR 
CHEMICAL-QUALITY SUD GES SAMPLES ALSO WERE COBVECTED BSS 
FREQUENTLY AT MANY OTHER POINTS. WATER TEMPERATURES WERE 
MEASURED CONTINUOUSLY AT 17 AND DAILY AT 82 STATIONS. DAILY WATER 
TEMPERATURES WERE MEASURED AT MOST OF THE STATIONS AT THE TIME 
SAMPLES WERE GORE Cape FOR CHEMICAL QUALITY OR SEDIMENT 
CONTENT. SO FAR AS PRACTICABLE, THE WATER TEMPERATURES WERE 
TAKEN AT ABOUT THE SAME TIME EACH DAY. QUANTITIES OF 
SUSPENDED SEDIMENT ARE REPORTED FOR Ps STATIONS DURING THE 
YEAR ENDING SEPTEMBER 30, 1970. SEDIMENT SAMPLES WERE 
COLLECTED ONE OR MORE TIMES DAILY AT MOST STATIONSs DEPENDING 
ON THE RATE OF FLOW AND CHANGES IN STAGE © Rahee STREAM. 
eA Ralele@Et=sGrlezats DISTRIBUTIONS OF SEDIMENTS WERE DETERMINED AT 25 
STATIONS. THE STREAM DISCHARGE REPORTED FOR A COMPOSITE SAMPLE 
[IS USUALLY THE AVERAGE OF DAILY MEAN DISCHARGES FOR THE COMPOSITE 
PER Oia THE DISCHARGES REPORTED IN THE TABLES (OTF SINGLE 
ANALYSES ARE EITHER DAILY MEAN DISCHARGES OR DISCHARGES 
OBTAINED AT THE TIME SAMPLES WERE COLLECTED AND COMPUTED FROM A 
STAGE-DISCHARGE RELATION OR FROM A DISCHARGE MEASUREMENT, 
CWOODARD-USGS) 


Water Resources Data for Arkansases published annually since 
ADVTS. 

Geological Surveys Little Rocks AR. Water Resources Div. 

Available from the National Technical Information Service, 
SprangitielesaVaA 22261. 

Water resources data for Arkansas consist of records of 
Stages discharges and water quality of streams; and stages 
contentses and water quality of lakes and reservoirs. Additional 
water data were collected at various sitess not part of the 
Systematic data-collection program, and are published as 
miscellaneous measurements. These data represent that part of 
the National Water Data System operated byvthet sues. Geological 
Survey and cooperating State and Federal agencies in Arkansas. 
(USGS) 
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Coal resource occurrence and coal development potential maps of 
the Eagle Hill quadrangles Jackson and Larimer Counties» Colo. 

AAA Engineering and Draftings INnces 1980a 

U.S. Geological Survey Open-File Report 79-1884 24 peep 9 
oversize sheetse scale 1:24,000. 


Coal resource occurrence and coal development potential maps of 
Gould NW quadrangles Jackson Countys Colorado 

AAA Engineering and Draftings InCes 1980b 

S's Geological Survey Open-File Report 29-1917 062575. 7841 
oversize sheets scale 1:24,000. 


Coal resource occurrence and coal development potential maps o f 
Johnny Moore Mountain quadrangles Jackson Countys Colorado 

AAA Engineering and Draftings INCes 1980c 

UeS. Geological Survey Open-File Report 79-192, 21 GRAEO 
oversize sheets» scale 1:24,000. 


Coal resource occurrence and coal development potential maps of 
Macfarlane Reservoir quadrangles Jackson County» Colorado 

AAA Engineering and Draftings Inc.s 1980d 

UeSe Geological Survey Open-File Report 79S1G 378 2590p sn 9 
oversize sheetss scale 1:24,000. 


Coal resource occurrence and coal development potential maps of 
Cowdrey quadrangles Jackson County, Colorado 

AAA Engineering and Draftings Inces 1980e 

oS. Geological Survey Open-File Report 79-19 Gretel Sp. ae? 
oversize sheetses scale 1:24,006. 


Coal resource occurrence and coal development potential maps of 
Coalmont quadrangles Jackson Countys Colorado 

AAA Engineering and Draftings Inces 1980 f 

yes Pe erGeoelogiecal” Survey Open=Fa bemm Report 79-1417 34 pes 13 
oversize sheetss scale 1:24,000. 


Reconnaissance Evaluation of Water Resources for Hydraulic 
Coal Minings Grand Hogback Coal Fields Garfield and Rio blanco 
Countiess Colorado 

Alleys We Mes Brittons Le Jee Boyds E.°L. 

Geological Surveys Lakewoods CO. water Resources Div. 

Available from the USGSs OFSS  8ox asveds “en. HEREC. Crime 
Denver CO 80225 paper copy $6.00, microfiche $3.50. 
Geological Survey open-file report 78-885 November 1978. 37 pe 9 
figs 8 tabs 20 ref.e 
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Journal Announcement: SWRA1212 

Surface-water and ground-water data were compiled for. the 
parts of the Colorado River and the White River basins in 
and adjacent to the Grand Hogback coat field. The data were 
evaluated to assess the Quantity and quality of water 
resources available in the area for use in hydraulic coal mininge 
Based on discharge records, surface-water supplies of most 
streams should be adequate to meet the demands for hydraulic 
mining of 1 million tons of coal per year with a recycled water 
system. Howevers on some of the smaller streams in the areas 


some storage of water may be required for use during low-flow 
periods to meet minimum-flow requirements for downstream 
reaches. Other potential sources of water include Rifle Gap 
Reservoire Harvey Gap Reservoirs and ground water from 


valley-fill deposits along major streams and rivers, The surface 
water and ground water should be of adeyguate quality for use in 
hydraulic minings with the possible exceptions of 
Suspended-sediment concentrations that periodically may be as 
much as 18/800 milligrams per titer in streams in the Rifle 
Creek drainages and dissolved-solids concentrations greater than 
20,000 milligrams per liter in some aquifers, Data are 
insufficient to assess the potential impact of hydraulic coal 
mining on downstream water quality. (Woodard-USGS) 


Reconnaissance Evaluation of Water Resources for Hydraulic 
Coal Minings Crested Butte Coal Fields Gunnison Countys Colorado 

AlUeysTWeMMss Britton, Used, 8 boyd sme seine 

Geological Surveys Lakewoods CO. Water Resources Div. 

Availability: OFSSs USGS Box 254256 Den. Fed. Ctr. Denver, 
COLI 80225 (microti ¢cvemn ssa 50 paner copy $3.75. Geological 
Survey open-file report 78-938, December 1978. 23 ps-6 figal6 
tabs 20 ref..s 

Journal Announcement: SWRA1212 

Available surface-water and ground-water data were compiled for 


the parts of the Gunnison River basin in and adjacent to the 
Crested Butte coal field. The data were evaluated to assess 
the quantity and quality of water resources in the area for use 
in hydraulic coal mining. Based on discharge records, 


surface-water supplies of most streams should be adequate to meet 
the demands for hydraulic mining of 1 million tons of coat per 


year with a recycled water system. Howevers on some of the 
smaller streams in the areas some storage of water may be 
required for use during low-flow periods to meet minimum-flow 
requirements for downstream reaches. Other potential sources 
Ofmngwuatersa! fon ehydraubicahicoal mining include ground water 
from alluvium along major streams and from the Dakota and 
Entrada Sandstones. The surface and ground water in the 


Study area should be of adequate quality for use in hydraulic 
coal mining with the possible exception of Coal Creek which 
has excessive concentrations of iron, manganeses and zinc. Data 
are insufficient to assess the potential impact of hydraulic 
coal mining on downstream water quality. (Woodard-USGS) 
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Present and Potential Sediment Yields in the Yampa River Basins 
Colorado and Wyoming, (Duplicated see Wyoming). 

AndrewSs Es. De 

Geological Surveys Lakewoods CO. water Resources Div. 

Available from the National Technical Information Services 
Springfield» VA 22161 as PB-292 677e Price codes: A0O3 In paper 
copys AQ1 in microfiche. Geological Survey water-Resources 
Investigations 78-105 December 1978. 33 pep A0etags  Gaetab7Asse 
ref. 

Journal Announcements SWRA1214 

Average annual suspended- and total-sediment loads in 
streamflow were determined by the flow-duration 
sediment-transport-curve method at 18 sites in the Yampa River 
basins Colorado and Wyoming. These computations indicate that 
about 2.0 million tons of sediment are carried by the Yampa 
River at Deerlodge Park during an average year. Significant 
areal differences in the sediment yield from various parts of 
the basin also were determined. The lower Little Snake River 
subbasin contributes about 6U percent of the total basin sediment 
yields Jalthough it-represents tess than 35 percent of the area 
and supplies less than 3 percent of the streamflow. In contrasts 
the upland (eastern) one-third of the basin contributes only 
about 14 percent of the sediment yield but 76 percent of the 
streamflow. Projected economic development of the basins 
especially surface mining of coals will impact the physical 
environment. Depending upon the amount and tocation of land 
disturbed» an estimated 10,000 to 30,000 tons per year of 
additional sediment will be contributed to the main-~stem Yampa 
River. (Woodard-USGS) 


MAP SHOWING AVAILABILITY OF HYDROLOGIC DATA PUBLISHED AS OF 
1974 BY THE Yo Sc ENVIRONMENTAL DATA SERVICE AND BY THE WAP Sd 
GEOLOGICAL SURVEY AND COOPERATING AGENCIES» COLORADO 
SPRINGS“CASTLE ROCK AREAs FRONT RANGE URBAN CORRIDORs COLORADO 

ANNAr L. O- 

GEOLOGICAL SURVEYs DENVERs COLO. 

FOR SALE USGS~e RESTONe VA 22092, PRICE SOT 50 
MISCELLANEOUS INVESTIGATIONS SERIES MAP I-857-D, 19945, JMSHEETS .3 
MAP, 26 REF as 

Journal Announcement: SWRACIO2 

THIS MAP SHOWS BY SYMBOLS AND COLOR THE HYDROLOGIC DATA 
PUBLISHED AS OF JANUARY 1974 FOR THE COLORADO SPRINGS~CASTLE ROCK 
COLO.» AREA BY THE WS SIG ENVIRONMENTAL DATA SERVICE AND BY 
THE URIS GEOLOGICAL SURVEY AND COOPERATING AGENCIES. ALL 
SOURCESZOF THE DATA ARE GIVEN IN THE REFERENCES AND ARE 
REFERRED TO IN THE DISCUSSION. OF THE 44 CLIMATOLOGICAL STATIONS 
SHOWN THE LONGEST PRECIPITATION RECORDS ARE FOR FOUNTAINs COLO.» 
BEGINNING IN 1866. COLORADO SPRINGS® PRECIPITATION 
RECORDS BEGIN IN ei eae SURFACE“-WATER DATA INCLUDE CONTINUOUS 
RECORDS OF STAGE AND DISCHARGE OF STREAMS. LOCATION OF 16 
SURFACE-WATER DATA SITES ARE SHOWN, INCLUDED ARE 7 
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CONTINUOUS~RECORD STREAM-STAGE AND DISCHARGE STATIONS, AND 4 
STAFF-GAGE STREAM DISCHARGE SITES. STREAMFLOW RECORDS WERE 
COLLECTED AS EARLY AS 1908. GROUNDWATER DATA SITES PLOTTRED SON 
THE MAP REPRESENT 40 WELLS WHERE WATER LEVELS HAVE BEEN MEASURED 
PERIODICALLY ~FOR “45 OR MORE YEARS OR. MONTHLY) FOR) ATO. beeen 
YEAR» AND 49 WELLS FROM WHICH WATER SAMPLES HAVE BEEN ANALYZED 
FOR DISSOLVED-CHEMICAL CONSTITUENTS. (CWOODARD-USGS) 


LAND-USE CLASSIFICATION MAP OF THE COLORADO SPRINGS--CASTLE 
ROCK AREAs FRONT RANGE URBAN CORRIDOR», COLORADO 

Be Les DRISCOLL, 

GEOLOGICAL SURVEY,» DENVER, COLO. 

FOR SALE USGS~-s RESTON, VAs 22092, PRICE $ ss 
MISCELLANEOUS INVESTIGATIONS SERIES MAP I-857-Bs, 1975. 1 SHEET, 1 
MAPs 2 REF.» 

Journal Announcement: SWRAU924 

THE FRONT RANGE URBAN CORRIDOR OF COLORADO, FROM FORT 
COLLINS ON THE NORTH THROUGH FOUNTAIN ON THE SOUTH, IS AN AREA 
OF RAPID POPULATION GROWTH AND EXPANDING LAND DEVELOPMENT. 
THIS MAP PROVIDES FOR THE COLORADO SPRINGS=-CASTLE ROCK AREA 
THE FIRST STEP TOWARD COMPATIBLE LAND USES IN THE= UT UR ease 
COMPREHENSIVE . PICTURE OFs THE DISTRIBUTION OF DIFFERENT eine 
CLASSES AND AN IMPLICATION AGOUT THE PROPORTIONS OF VARIOUS USES. 
IF USED WITH MAPS SHOWING RESOURCES, SOIL TYPES» GEOLOGY, 
WATER AVAILABILTYs TOPOGRAPHYs DEMOGRAPHY» AND OTHER ATTRIBUTES, 
THIS LAND-CLASSIFICATION MAP HELPS TO SET LIMITATIONS ON USE 
OF THE «LANDS ONCE THE LIMITATIONS ARE KNOWN» ZONING CAN HELP 
ASSURE LAND USES THAT ARE COMPATIBLE WITH THE NATURAL 
ENVIRONMENT=--FOR EXAMPLE.» THE ZONING OF, FLOOD» PLAINS eRe 
GREENBELT OR RECREATIONAL USE. (CWOODARD-USGS) 


Ground-water geology of parts of Laramie and Albany Counties 
Wyoming and Weld Countys Colorado 

Babcocks Hs. Mes Bjorklunds Le Jer and Kisters Le Rav 1956 

U.S. Geological Survey Water-Supply Paper 1367, 61 p. 


Economic geology of Gilpin County and adjacent parts of Clear 
Creek and Boulder Countiess Colorado 

Basitinsg €4 SJfTand THs LUBA M aeeoly, 

U.S. Geological Survey Professional Paper 944 376 p. 


Analysis of waste-load assimilative capacity of the Yampa 
Rivers Steamboat Springs to Haydens Routt Countys Colorado 

Bauers De Pes Steeler T. Dev and Andersons Rea Des 1978¢ 

U.S. Geological Survey Water-Resources Investigations 77-119, 
GI pr 


Traveitimes unit-concentrations longitudinal-dispersions and 
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reaeration characteristics of upstream reaches of the Yampa and 
Little Snake Riverss Colorado and Wyoming 

Bauers De Pes Rathduns Re. Enos and Lowhams He Wer 1978 

U.S. Geological Survey Water-Resources Investigations 78-122, 
~SOp% 


Geology and coal resources of North Parks Colorado 
Beekiy?* Ao lee81945 
U.S. Geological Survey Bulletin 5964 121 p. 


WATER-LEVEL DECLINES AND GROUND-WATER QUALITY,» UPPER BLACK 
SQUIRREL CREEK BASINs COLORADO 

BINGHAMs D. Ler KLEINe Je Me 

GEOLOGICAL SURVEYs DENVER» COLO. 

COLORADO WATER RESOURCES CIRCULAR 234 1973. 21 Po 7 FIG. 2 
PLATE. 3 TABs, 12 REF.» 

Journal Announcements: SWRAOG708 

GROUNDWATER RESOURCES ARE SUMMARIZED FOR THE ALLUVIAL 
AQUIFER OF THE UPPER BLACK SQUIRREL CREEK BASIN IN 
COLORADO. INCLUDED ARE GROUNDWATER LEVELS AND GROUNDWATER 
QUALITY DATA THAT WERE COLLECTED FROM 1970 TO 1972, AND 
SELECTED DATA FROM PREVIOUS STUDIES. THE ALLUVIAL AQUIFER 
CONSISTS OF WATER=BEARING GRAVEL » SAND, SILTs AND CLAY THAT 
OCCUPIES CHANNELS ERODED IN THE UNDERLYING FORMATIONS. 
GROUNDWATER-LEVEL DECLINES OF 10 FEET OR MORE IN A 15-SQUARE-MILE 
AREA AND DECLINES OF 20 TO 35 FEET OVER A S-~SQUARE-MILE AREA 
HAVE BEEN OBSERVED IN THE ALLUVIAL AQUIFER DURING 1964-71. 
THE SATURATED THICKNESS OF THE AQUIFER EXCEEDS GOS PEET IN ABOUT 
40 SQUARE MILES OF THE 350-SQUARE-MILE BASIN. PRESENT TRENDS 
INDICATE A CONTINUED LOWERING CONCENTRATION LESS THAN 250 MG PER 
LITER, UNDERLIES THE CENTRAL PART OF THE BASIN. THE 
DISSOLVED-SOLIDS CONCENTRATION INCREASES “LATERALLY FROM THE 
CENTRAL PART OF THE BASIN. (WOODARD-USGS) 


GROUND-WATER OCCURRENCE IN NORTHERN AND CENTRAL PARTS OF 
WESTERN COLORADO 

BOETTCHERs Aw Je 

GEOLOGICAL SURVEYs DENVER,» COLO. 

COLORADO WATER CONSERVATION BOARD WATER RESOURCES CIRCULAR NO 
15- 1972. 258P>  SeFIGs GU IPLATEs 7 TAB? 35 REFS 

Journal Announcement: SWRA0Q610 

GROUNDWATER RESOURCES ARE DESCRIBED FOR A 29-000-SQUARE-MILE 
AREA IN WESTERN COLORADO. THE AREA INCLUDES ALL OR PARTS OF 
* es) COUNTIES AND Is DRAINED BY THE COLORADOs GUNNISON, WHITE. 
YAMPA, AND GREEN RIVERS. DATA SUMMARIES INCLUDE THE 
AVAILABILITY OF GROUNDWATER,» THE CHEMICAL QUALITY OF 
GROUNDWATER» EXTENT OF CURRENT GROUNDWATER USEs AND PROBLEMS 
THAT ARE ASSOCIATED WITH MANAGING AND USING GROUNDWATER. 


59 


Colorado Colorado 


OTHER BASIC INFORMATION INCLUDES GEOLOGIC» LAND USE» SOILS» AND 
LAND STATUS (COWNERSHIP) MAPS. « THE: 55’. REPORTS SUSEO) PINPewee 
STUDY ARE SHOWN IN THE REFERENCES. GROUNDWATER SUPPLIES 18 OF 
THE 51 TOWNS: IN’ THE. AREA. FOUR TOWNS ARE SUPPLIED BY GROUND AND 
SURFACE WATER» AND 29 USE SUKFACE WATER. ABOUS 28% OR 6.9 MGD OF 
THE 25 MGD WATER USED BY TOWNS IN 1970 WAS FROM WEL See 
SPRINGS» WHEREAS ?#@24 OR 18.1 MGD WAS FROM STREAMS. GROUNDWATER 
IS WELL SUITED, FORSDOMESTIC SUPPLIES, BECAUSE WELLE SYSTEMS REe 
CHEAPER AND MORE SANITARY THAN MOST SMALL SURFACE-WATER 
SYSTEMS. DESPITE RATHER WIDESPREAD USE OF GROUNDWATER,» ONLY 141 
OF THE MORE THAN 44000 WATER WELLS ARE REPORTED TO YIELD MORE 
THAN 100 GPM. (CWOODARD-USGS) 


SALT-~LOAD COMPUTATIONS--COLORADO RIVER, CAMEO, COLORADO, TO 
CISCO, UTAHS PART 2. BASIC DATA 

BRENNAN» Ree GROZIERs” R. UU. 

GEOLOGICAL SURVEYs DENVERs COLO. 

OPEN-FILE REPORTs 1976, 222 Pe S47 EFliGs) 1251 ABe se 

Journal Announcement: SWRAU919 

BASIC DATA FOR THE SALT-LOAD COMPUTATIONS» COLORADO RIVER, 
CAMEO, COLO. TO CISCOs UTAH, CONSISTS OF REGRESSION CURVES OF 
DISCHARGE VERSUS SPE Celsraiac CONDUCTANCE AND SPECIFIC CONDUCTANCE 
VERSUS CALCIUMs MAGNESIUM, HARDNESS» SODIUM, BICARBONATE, 
CHLORIDE, DISSOLVED SOLICS~. AND SULFATE. DURATION TABLES OF 
DAILY DISCHARGE AND DAILY SPIE GIF ise CONDUCTANCE AT SIX 
STREAM-GAGING SITES, AND DAILY SPECIFIC=CONDUCTANCE DATA FOR THE 
PERIOD OF RECORD FOR ALL STATIONS IN THE STUDY AREA. LOCATION 
OF STREAMFLOW AND WATER-QUALITY STATIONS ARE SHOWN ON A 
MAP. (SEE ALSO W76-10142) CWOODARD<-USGS) 


SALT~LOAD COMPUTATIONS=-COLORADO RIVER, CAMEO, COLORADO TO 
CISCO, UTAHSs PART 1. DATA SUMMARY 

BRENNAN» Ree GROZIERs R. U. 

GEOLOGICAL SURVEYs DENVER» COLO. 

OPEN~FILE REPORT» 1976. 15 Peo 3 FIGs 6 TABee 

Journal Announcements: SWRA0919 

SALT-~LOAD COMPUTATIONS FOR INFLOW AND OUTFLOW STATIONS IN 
THE GRAND VALLEY AREA OF COLORADO HAVE BEEN COMPUTED 
USING FIVE METHODS. THE SALT-LOAD INCREASE OF THE COLORADO 
RIVER FROM THE GRAND VALLEY HAS BEEN COMPUTED FOR THE 
COLORADO-UTAH STATE LINE STATION AND THE COLORADO RIVER NEAR 
CLES G0 UTAH, STATION. MOST OF THE SALT LOADS GIVE VALUES ABOUT 
+30 PERCENT OF THE AVERAGE FOR ALL METHODS USED, BUT DIFFERENCES 
OF 70 PERCENT DO OCCUR. RECORDS PRESENTED IN THE BASIC=DATA 
REPORT ARE REGRESSION CURVES OF DISCHARGE VERSUS SPECIFIC 
CONDUCTANCE AND OF SP EeGlaralic CONDUCTANCE VERSUS CALCIUM, 


MAGNESIUM, HARDNESS =» SODIUM, BICARBONATE, CHLORIDE, 
DISSOLVEDSUSOLIDS> AND SULFATE, DURATION TABLES OF DAILY 
DISCHARGE AND OF DAILVe aS PECIFIC CONDUCTANCE FOR THE 
PERIOD OF RECORD, AND THE DAILY SPECIFIC-CONDUCTANCE DATA 
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FOR THE PERIOD OF RECORD FOR ALL STATIONS IN THES “STUDY RAREA. 
(SEE ALSO W76-10143) (CWOODARD-USGS) 


Reconnaissance Evaluation o f Surface-Water Quality in 
Eagle, Grands Jacksons, Pitkin, Routt, and Summit Counties, 
Colorado 

Hevetons Fl. fd’. 

Geological Surveys Lakewoods CO. Water Resources Dive 

Available from OFSSs USGS Box 25425, Fed. Cin. Denver 
GGe 80225" microficie $3.50.s pape ne ycOpD Y= ss586005 Geological 
Survey open-file report 79-420- April 1979. 285 po 9 Figs 41 Tabs 
106 Refs 

Journal Announcement: SWRA1307 

Water-quality data were collected from streams in a six-county 
area in northwest Colorado to determine if the streams were 
poruuted ands if sor to determine the sources of the 
pollution. Eighty-three stream sites were selected for sampling 
in Eagles Grands Jacksons Pitkins Routt» and Summit Counties. 
A Summary of data coltected prior to this study, results of 
current chemical and biological samplings and needs 
for future water-quality monitoring are reported for each 
county. Data collected at selected sites included temperatures 
pHe specific conductances dissolved oxygens and stream 
discharge. Chemical data collected included nutrientss 
inorganicss organicss and trace elements. Biological data 
collected included counts and species composition of total 
and fecal-coliform bacterias fecal-streptococcus bacterias 
benthic invertebratess and phytoplankton. Most of the sites 
were sampled three times: in April-June 1976, August 19764 and 
January 1977. (Woodard-USGS) 


Availability and Chemical Characteristics of Ground Water in 
Central La Plata Countys Colorado 

Brogdens Rw. E.sr Giless Te Fao 

Geological Surveys Lakewoods CO. water Resources Div. 

water-Resources Investigations 76-69 (open-file report), May 
1976. 1 sheets 14 ref.s 

Journal Announcements: SWRA1107 


The central part of La Plata Countys Colo.s has 
undergone rapid population growth in recent years. This growth 
has resulted in oan increased demand for information for 


additional domestic, industrials and municipal water supplies. 
A knowledge of the occurrence of ground water will permit a more 
efficient allocation of the resource. Aquifers in central La 
Plata County includes: alluviums Animas Formation of Quaternary 
and Tertiary ages Fruitland Formations Pictured Cla ffs 
Sandstones three formations of the Mesa Verde Groups the Mancos 
Shaler Dakota Sandstones Morrison Formation of Cretaceous and 
Jurassic ages and undifferentiated formations. Well yields 
generally are tows usually less than 25 gallons per minute. 
Howevers higher yieldss 25 to 50 gallons per minute may be found 
Locally in aquifers in the alluvium and the Animas Formation. 
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The quality of water from the aquifers is dependent on rock type. 
Most of the water 1S a calcium bicarbonate type. Howevers 
aquifers that are predominantly fine-grained or contain interbeds 
of shale may contain sodium bicarbonate type water. The 
dissolution of minerals in the coal beds» which are present in 
the Mesa Verde Group § and the Dakota Sandstones can contribute 
high concentrations of irons sulfates and chloride to ground 
water. (€Woodard-USGS) 


Reconnaissance of Ground-Water Resources ina Part of the 
Yampa River Basin Between Craig ana Steamboat Springss Moffat 
and Routt Countiess Colorado 

Brogoens  k. Ess 1 Gi les eniscmiee 

Geological Surveys Lakewood, CO. Water Resources Div. 

water-Resources Investigations 77-4 Copen-file report), 
May, W947. Lashe ety 'casGab ree, mermedea. 

Journal Announcement: SWRA1103 

Patmt.s.eeo0 f the Yampa River basin near the towns of Steamboat 


Springs and Craigs Colo., have undergone rapid population 
growth in recent years. Fort Unions Lances Williams Forks and 
Iles Formationss and the Lewis and Mancos Shales. Well yields 


are generally less than 25 gpm (gallons per minute). In the 
alluvium of the Yampa Rivers well yields may be as much as _ 900 
gpm. Where the sandstones of the Williams Fork and Iles 
Formations are fractured, well yields have been reported to be 
as much as 100 gpm. Well yields from the Lewis and Mancos Shales 
ane saless. than .5 .gom..bheuguauity. otmtne ground water 1s variable 
and dependent on rock type. Most of the waters are calcium and 
sodium bicarbonate types. Calcium sulfate type waters are found 
where water in the aquiter has been in contact with QypsSums 
Organic materials, or coals. Dissolved-solids concentrations of 
ground water range from as little.as 82. to. .as .amucheas 
4230 milligrams per liter. (Woodard-USGS) 


Availability and Quality of Groundwaters Southern Ute Indian 
Reservations Southwestern Colorado 

Brogdene RecsEwrs HUtiChansoOnse Ese OC. ul liler ee Cone 

Geological Surveys Lakewood, CO. Water Resources Dive 

Available from Supt. of Documents, GPOs Washingtons, DC 
20402, Prices $1.75. Geological Survey water-Supply Paper 
56.6 =b.96 29.79, 00 w2iOn Digs Soll Gels GuRPiaite smaoealba Donen 6 tee. 

Journal Announcement: SWRA1407 


Population growth and the potential development of 
subsurface mineral resources have increased the need for good 
quality groundwater on the Southern Ute Indian Reservation 


in southwestern Colorado. A study was conducted during 1974-76 
to assess the groundwater resources of the Shales Mesaverde 
Groups Lewis Shale, Pictuned« Guit tise Sandstone. Fruitland 
Formations Kirtland Shales Animas and San Jose Formations, and 
terrace and flood-plain deposits. Well yields from sandstone and 
shale aquifers are Water quality in aquifers depends in 
part on CLOCK st) 0.63, Water from sandstone, terraces and 
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flood-plain aquifers is predominantly a calcium bicarbonate 
types whereas water from shale aquifers is predominantly a 
sodium bicarbonate type. Water from rocks containing interbeds 
of coat or carbonaceous shales may be either a calcium or 
sogium sulfate type. Dissolved-solids concentrations” of 
groundwater range. from 115 to 7,130 water from terrace and 
flood-plain aquifers is the least mineralized. In many water 
samples collected from bedrock, terraces and flood-plain 
aquifers, the concentrations of arsenice chlorides 
dissolved solids, fluorides Trones manganeses nitrates, 
seleniumes and sulfate exceeded U.S. Public Health Service 
(1962) recommended limits for drinking water. Selenium in 
the ground water in excess of the recommended ci mazten to. T/e BO 
micrograms per liter for drinking water occurs throughout the 
reservation but principally in the central part. (USGS) 


GEOHYDROLOGY OF THE PICEANCE CREEK STRUCTURAL BASIN BETWEEN THE 
WHITE AND COLORADO RIVERSs NORTHWESTERN COLORADO 

COFFINs De. Les WELDER» Fe Awe GLANZMANs Raw Ko 

GEOLOGICAL SURVEYs WASHINGTONs D.C. 

AVAILABLE FROM US GEOL SURVEY, WASHINGTON, DaeG 2.0 24i2.5~ PRICE 
TileeicaDu ERE LS Ealite GEOLOGICAL SURVEY HYDROLOGIC INVESTIGATIONS ATLAS 
HA-370- 2 SC LGiee lo, GAL ECA Lace) Oo BhalG em MAPist @ TA Bia eB Rie hase 

Journal Announcement: SWRAUSO8 

THIS ATLAS DESCRIBES THE AVAILABILITY» OCCURRENCE AND CHEMICAL 
PROPERTIES OF THE WATER RESOURCES FOR PART OF THE PICEANCE 
CREEK STRUCTURAL BASIN IN NORTHWESTERN COLORADO. THE AREA Is 
BETWEEN THE WHITE AND COLORADO RIVERS» AN AREA OF ABOUT 1,600 
SQUARE MILES IN PARTS OF R1O BLANCO, CARFIELD AND MESA COUNTIES. 
THE PICEANCE CREEK BASIN CONTAINS SOME OF THE RICHEST OIL SHALE 
DEPOSITS IN NORTH AMERICA. Wire Sle DEPOSITS REPRESENT A HUGE 
POTENTIAL SOURCE OF PETROLEUM AND EFFORTS ARE CURRENTLY BEING 
MADE TO DEVELOP THE RESOURCE. SOME OF THE PROBLEMS ASSOCIATED 
WITH THE MINING AND RETORTING OF OIL SHALE ARE: REMOVAL OF WATER 
FROM MINES~s SUPPLYING WATER FOR MINING AND RETORTING 
OPERATIONSs SUPPLYING ADDITIONAL DOMESTIC WATER FOR AN INCREASE 
IN POPULATIONs EFFECT OF MINING OPERATIONS ON PRESENT USERS OF 
GROUNDWATER AND SURFACE WATER» AND WATER-QUALITY PROBLEMS CREATED 
BY MINING OPERATIONS. SURFACE-WATER SUPPLIES IN THE BASIN ARE 
SMALL AND ARE COMPLETELY ‘DEVELOPED. PUMPING LARGE QUANTITIES 
OF GROUNDWATER FROM EITHER THE ALLUVIUM OR FROM THE LEACHED ZONE 
OF THE GREEN RIVER FORMATION WOULD HAVE ADVERSE EFFECTS ON 
PRESENT SURFACE SUPPLIES.» (WOODARD-USGS) 


MAP SHOWING POTENTIAL SOURCES OF GRAVEL AND CRUSHED=ROCK 
AGGREGATE IN THE BOULDER-FORT COLLINS-GREELEY AREA» FRONT RANGE 
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URBAN CORRIDORs COLORADO 

COT ON WRie Biers SE IL eC Hin at oem 

GEOLOGICAL SURVEYs DENVERs COLO. 

FOR SALE BY USGS~s RESTON VA.e 22092, PRICE © (S5aa sa 
MISCELLANEOUS INVESTIGATIONS SERIES MAP I-855-D, 1974. 1 SHEET, 17 
MAP, 1 TABs 39 REF.ue 

Journal Announcements: SWRA0D924 

DEPOSITS OF HIGH-QUALITY GRAVEL IN THE BOUL DER-FORT 
COLLINS-GREELEY, COLO.» AREA MOSTLY UNDER FLOOD PLAINS’ AND 
TERRACES OF MAJOR STREAMS. GRAVEL AND ROCK RESOURCES HAVE BEEN 
GROUPED INTO FIVE MAP UNITS; TWO ARE SOURCES OF GRAVEL AND THREE 
ARE SOURCES OF ROCK SUITABLE FOR CRUSHING. THE MAP UNITS 
ARE BASED NOT ON QUALITY JUDGMENTS BUT ON DIFFERENCES IN 
PHYSICAL CHARACTERISTICS WHICH DO DETERMINE QUALITY WHICH, IN 
TURN,» DETERMINES SUITABILITY FOR DIFFERENT USES. GRAVEL 
DEPOSITS» AS HERE DEFINED AND MAPPEDs ARE INFERRED TO CONTAIN AT 
LEAST 20-PERCENT GRANULE-AND PEBBLE=-SIZE STONES: SMALLER THAN 
Cel INCHES (Ge. CM) BUT RETAINED ON A NO. 10 (2 MM) Sse 
STANDARD SIEVE. THE MINIMUM FIGURE OF 20 PERCENT IS ESTIMATED TO 
BE THE LOWER LIMIT AT WHICH GRAVEL CAN BE ECONOMICALLY 
EXTRACTED FROM A DEPOSIT, LOWER QUALITY DEPOSITS HAVE BEEN 
WORKED IN AREAS WHERE HAULAGE DISTANCES ARE SHORT AND A MARKET 
FOR SAND EXHISTS. (WOODARD-USGS) 


Hydrologic and Climatologic Datas Southeastern Uinta Basins 
Utahs and Colorado, Water Year 1978, (Duplicated see Utah). 

Conroy. UU. *S.. 

Geological Surveys Salt Lake City, UT. Water Resources Div. 

Available from the OFSS» USGS Box 254254 fed. Ctr. Denver 
CO 80225, Prices 5 gh Pe fe in paper copys $.5.. 500 rn 
microfiche. Geological Survey Open-File keport 80-1025, 1980. 
166%ps (6 Fags (8 Vat 2 Re fiz, 

Journal Announcement: SWRA1414 


Climatologic ana Hydrologic Datar Southeastern Uinta Basins 
Utah and Colorados Water Years 1975 and 1976, (duplicated see 
Utah). 

Conroy's” LAP Se F Ted's p? oe 5 

Geological Surveys Salt Lake Citys» UT. Water Resources Div. 

Utah Basic-Data Release No. 294 1977, 244 ps 5S figs 10 tabs, 

Journal Announcement: SWRA1117 


HYDRAULIC TESTING AND SAMPLING OF USBM=AEC COLORADO CORE 
HOLE 3-4 RIO BLANCO COUNTYs COLORADO 

CORDES 7 +E > -H 

GEOLOGICAL SURVEYs DENVER, COLO. 

GEOLOGICAL SURVEY OPEN=-FILE REPORT. DECEMBER 1969. 42 Ps 12 
FIGs & REF.e 

Journal Announcement: SWRA0312 

ON NOVEMBER 214 19674 THE Us. Se. GEOLOGICAL SURVEY COMPLETED THE 
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HYDRAULIC TESTING AND SAMPLING OF USBM-AEC COLORADO CORE HOLE 3 
IN RIO BLANCO COUNTY» COLORADO. THIS HOLE WAS DRILLED TO EXPLORE 
THE SITE FOR PROJEC] BRONCOs A PLOWSHARE EXPERIMENT TO STUDY 
THE FEASIBILITY OF -IN SITU RETORTING OF OIL SHALE AFTER BREAKING 
THE ROCK WITH A NUCLEAR EXPLOSION. THE HYDRAULIC TESTS INDICATE 
Prom X LS LENCE «Ok A HIGHLY PERMEABLE WATER-~BEARING Z ONE IN 
Piite UPPER AND MIDDLE PARTS OF THE PARACHUTE CREEK MEMBER OF 
THE GREEN RIVER FORMATION. THE ZONE YIELDED WATER IN EXCESS OF 
2,700 CUBIC METERS PER DAY. NATURAL GROUNDWATER CIRCULATION 
NUSSOLWED THE “SAUT DEPOSITS 2 FROM 1OA “PART (OF © THE OIL SHALE» 
LEAVING A HIGHLY PERMEABLE ZONE. UNDERLYING ROCKS ARE 
COMPARATIVELY IMPERMEABLE» AND YIELDED LESS THAN 16 CUBIC METERS 
PER DAY OF HIGHLY SALINE FLUID. POTENTIAL FLOODING OF A RUBBLE 
CHIMNEY IS AN IMPORTANT CONSIDERATION FOR PROJECT FEASIBILITY AND 
SAFETY. A FIRST APPROXIMATION OF THE MAGNITUDE OF FLOODING WAS 
CALCULATED FROM THE TEST DATA. (KNAPP-USGS) 


Quality of Ground Water in Routt County, Northwestern Colorado 

Covays Ke Jes TObinsg Re Le 

Geological Surveys Lakewoods CO. Water Resources De ive, 

Geological Survey Water Resources Investigations Open-File 
Report 80-9564 1981. 38 ps & Figs 1 Plate, 6 Tabs 17 Ref.es 
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Chemical and bacteriological data were collected to describe 
the quality of water from selected geologic units in Routt 
Countys Colo. Calcium bicarbonate was the dominant 


water-chemistry types magnesium, sodium, and sulfate frequently 
occurred as codominant ions. Specific conductance values ranged 
from 50 to 62000 micromhos. Mean values of specific 
conductances dissolved solids» and hardness from the sampled 
aquifers were generally greatest in waters from the older 
sedimentary rocks of the Lance Formations Lewis Shales Mesaverde 
Groups and Mancos Shales and least in the ground waters from 
the alluvial depositss Browns Park Formations and the basement 


complex. Correlations of specific conductance with dissolved 
solids and specific conductance with hardness were 
found within specified concentration ranges. On the basis’ of 
water-quality analyses-s water from the alluvial desposits,s 


Browns Park Formations and the basement complex generally is the 
most suitable for domestic uses. Chemical constituents in water 
from wells or springs exceeded State and Federal standards 
for public-water supplies or State criteria for agricultural 
uses were pHs arsenice borons chlorides irons fluorides 
manganeses nitrite plus nitrate, selenium, sulfates or 
dissolved solids. Total-coliform bacteria were detected in 
water from 29 sites and fecal-coliform bacteria were detected in 
water from 6 of the 29 sites. (USGS) 


UTILIZATION OF MULL (FOREST HUMUS' LAYER) IN GEOCHEMICAL 
EXPLORATION IN THE EMPIRE DISTRICT» CLEAR CREEK COUNTY» COLORADO 
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CURTIN,» Ge Css LAKIN, He Wer HUBERT s ASE VF INOSTIERS BRAGS 
WATTS ¢ “KATCE 

GEOLOGICAL GSURVEYS WASHENGDTON, AD. Ce 

AVAILABLE FROM GPO, WASHINGTON, Dee. 20402 om PREG E $0.30 
CENTS (PAPER COVER). GEOLOGICAL SURVEY BULLETIN 1278-8, 1971. 39 
Py 25 FIGs 3 TAB, 18 REF... 
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RESULTS OF GEOCHEMICAL STUDIES IN THE EMPIRE DISTRICT, 
CLEAR GREEK COUNTY. COLO.» SHOW THAT THE DISTRIBUTION OF 
ANOMALOUSLY HIGH AMOUNTS OF GOLD», COPPER, AND BISMUTH IN MULL 
CFOREST HUMUS LAYER) REFLECTS THE KNOWN DISTRIBUTION OF THESE 
METALS IN BEDROCK BENEATH AN EXTENSIVE COVER OF COLLUVIUM AND 
GLACIAL DRIFT, BUT THEIR DISTRIBUTION IN THE TRANSPORTED SOIL 
THAT UNDERLIES THE MULL POORLY DELINEATES THE DISTRIBUTION OF 
THE KNOWN METAL DEPOSITS. HIGH ANOMALIES OF SILVER, LEADs. ZINCs 
AND MOLYBDENUM IN THE MULL ENCIRCLE THE PRINCIPAL ANOMALIES OF 
GOLD, COPPER, AND BISMUTH AND MAY REFLECT ENRICHMENT OF SILVER, 
LEAD, ZINC, AND MOLYBDENUM IN THE BEDROCK BENEATH THE 
COLLUVIAL AND MORAINAL COVER. THE HIGH ANOMALOUS CONCENTRATIONS 
OF GOLDs COPPER, BISMUTH, SILVER, LEAD, ZINC, MOLYBDENUM, TIN,s 
AND TUNGSTEN DETECTED IN THE MULL ASH AND THE DETECTION 
OF THESE METALS CEXCEPT TUNGSTEN) IN THE ASH OF PINE AND ASPEN 
TREES MAY REFLECT A GEOCHEMICAL CYCLE IN WHICH THESE METALS 
ARE LEACHED FROM THE BEDROCK, ARE ABSORBED BY THE TREES, AND 
THEN IN PART DEPOSITED IN THE LEAVES AND NEEDLES, THEY ARE 
FINALLY CONCENTRATED IN THE MULL AS THE LEAVES AND NEEDLES 
DECAY. SOME AREAS ANOMALOUSLY HIGH IN CERTAIN METALS IN MULL ARE 
NOT RELATED TO KNOWN MINERALIZATION AND MERIT FURTHER 
INVESTIGATION. (WOODARD-USGS) 


Preliminary results of 1978 coal exploratory drilling in the 
Trinidad- Raton coal regions Las Animas Countys Colorado 

Danilchiks Walters, 1978 

UeS. Geological Survey Open-File Report 78-1101, 19 Ds o “I paae 
Synb0i9 S:2 


Geologic and coal outcrop map of the Madrid Quadrangles Las 
Animas Countys Colorado 

Danilchiks Walters 1979a 

Ue.S. Geological Survey Open-File Report 79-377, 1 ples scale 
13;24,000. 


Geologic and coal outcrop map of the Weston Quadrangles, tas 
Animas Countys Colorado 

Danilchiks, Walters 1979b 

Us sre Geological Survey Open-File Report 79-927, 1 oversize 
sheets scale 1:24,090. 
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Effects of Effluents from a Coal-Fired, Electric-Generating 
Powerplant on Local Ground Water Near Hayden, Colorado 

Elliss Se. Res Manne P. Ge 

Geological Surveys Lakewoods CO. water Resources Dive 

Geological Survey Open-File Report 81-1196 (WRI) » 1981. 90 pe 
11 Figs 7 Platess & Tabs 14 Ref.e 
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Data were collected at the Hayden, Colo.s powerplant for 
about a year during 1978-79 to monitor the effects of 
effluent and raw-water storage ponds on the local ground waters 


Sage Creeks and the Yampa River. The concentration of 
boron in wells downgradient from the effluent ponds 
indicated that the ponds were teaking» increasing the 


average boron concentrations in the ground water to a4 level 
in excess of the standards indicators of downgradient water 
qualitys had average concentrations of boron two times that o f 
the Colorado Department of Health (1977) standard for 
agricultural use of water. Chemical analyses of water from 
wells and the discharge weir downgradient from the raw-water 
storage ponds indicated these ponds. are leaking. The™@ettect 
of this leakage is that the water in wells downgradient from 
these ponds has a lower specific conductance and a lower boron 
concentration than the water in wells downgradient from the 
effluent ponds. The concentration of trace elements in the water 
from the wells and the discharge weir generally declined during 
the study» probably because the ground water was recovering from 
the effects of a plume from the raw-water pond previously used 
for fly-ash disposal. The effluents from the Hayden powerplant 
Lowered the specific conductance and the iron and manganese 
concentrations» increased the concentration of borons and had 
little or no effect on the selenium concentration in Sage Creek. 
Sage Creek had no discernible effect on the Yampa River because 
the volume of water in the Yampa River was so much greater. The 
effluents from the powerplant also had no discernible effect on 
the Yampa River. (USGS) 


Preliminary report on the geology of the Coalmont districts 
Jackson Countys Colorado 

Erdmanns Ce Eur 1941 

U.S. Geological Survey Open-File Reports Cor Pees Wane) OA 
appendix. 


Reconnaissance o f Groundwater in the Vicinity of Gunnison 
and Crested Buttes west-Central Colorado 

Giless Te Fe 

Geological Surveys Lakewoods CO. water Resources Div. 

Available from the OFSSs USGS Box 25425777 Feds ~Ctresz Denveres 
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(om) 80225, Prices $7.00 in paper cCOPpys $1.00 in 
microfiche, Geological Survey Open-File Report 80-12 (WRI), May, 
1980. 23 Refs 2 Sheets., 
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Hydrologic data was collected in the Gunnison-Crested Butte 
areas Colo.» to determine the availability and chemical quality 
of groundwater. Parts of the area have undergone rapid 
population growth in recent years due to an increase of winter 
sports activities, This rapid growth has resulted in a demand 
for additional domestic, recreationals and municipal water 
Supplies. Maximum yields of 100 gallons per minute are available 
from wells completed in. the alluvial aquifers while as much 
as 60 gallons per minute may be obtained from wells completed in 
the Dakota and Entrada Sandstones. Yields from other aquifers 
generally are less than 25 gallons per minute. Calcium magnesium 
bicarbonate water is the predominant water type +an> thet lstudy 
area. Dissolved solids concentrations ranged from 30 to 829 
milligrams per liter and hardness ranged from 18 to 400 
milligrams per Liter. (USGS) 


Selected Hydrologic Data» Yampa River Basin and Parts of the 
White River Basin, Northwestern Colorado and South-Central 
Wyoming 

Gl Le si plaen fae, BrOouden -MRewee 

Geological Surveys Denver, CO. Water Resources Div. 

Available from the OFSS Branch of Distributions USGSs Box 25425 
Reo ek OCtre Denvers Colo. 80225. Open-file report 78-23, January 
1978.5 9 ieee Aa figs 2s pla tes.) Siit-abe. 7 refes 
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Selected hydrologic data are presented from four 
energy-related projects conducted biys the? U.S. Geological Survey 
in the Yampa River basin and parts of the White River basin 
in northwestern Colorado and south-central Wyoming. 


water-quality data during 1974 and 1975 and parts of 1976 for 129 
ground-water sites and 119 surface-water sites are tabulated. 
For most samples» major cations, anionss and trace metals were 
analyzed. For the same time periods field measurements of 
Specific conductance, temperatures and pH were made on 252 
springs and wells. These samplings sites, as well as the 
locations of 20 climatological stations, 18 SNOw~course sites, 
and 43 surface-water Gaging stations, are shown on maps. 
Geologic units that contain coal deposits or supply much 
of the water used for stock and domestic Purposes in the area 
also are shown on a mMape (Woodard-USGS) 


The Carboniferous formations and founas of Colorado 
~Girtys Ge. Hes 1903 
U.S. Geological Survey Professional Paper 164 546 p, 


Availability and Quality of Ground Water in the Lake 
George Areas Southeastern Park Countys Colorado 
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Goddarde Kis 
Geological 


ee 
Surveys 


Lakewoods 


Colorado 


CO. Water Resources Dive 


Available from the National Technical Information Services 
Peeingduelds,)VAg. 22141, -as PBS294 899. Price codes: AQ3 in paper 
copys AO1 in microfiche. Geologicat Survey Water Resources 
Investigations 78-50 July 1978. 28 pe 6 figs 2 tabs e2 refs 
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water for domestic use in the Lake George areas Colo.s is 
produced from four aquifers. Two o f the aquiferss 
fractured-cyrstalline and volcanic rocks-s have awater table 
ranging from 10 to 100 feet below Land surface and well yields 


range from 0.08 to 6 
sedimentary-rock ana 


gallons 
unconsolidated-al luvial 


The consolidated 


aquifers have a 


per minute. 


water table ranging from near land surface to 60 feet below 
land surface and well yields range from e to 50 gallons 
per minute. The aquifers generally contain calcium bicarbonate 
water with concentrations of dissolved solids ranging from 101 
to 636 milligrams per liter. In some areass concentrations” of 
iron as much as 18/000 micrograms pete siuter sand 
concentrations of fluoride as much as 240 milligrams per 
Liter affect suitability for domestic uS@. Chemical 
degradation of ground water has occurred in 18 of the 35 wells 


and in 
was found 


the 1 spring that 
in water from six 


The Colorado Springs coal 


were sampled. Bacterial contamination 
wells. (Woodard-USGS) 


field, Colorado, ins Campbells Morius 


Res geologist in charges Contributions to economic geologys 1908, 
Part II- Mineral Fuels 

Goldmans Marcus I.ee 1910 

U.S. Geological Survey Bulletin 3814 p.317-341. 

Hexavalent Chromium in Ground and Surface Waters Near 
Telluride, Colorado -- A Preliminary Data Report ~~ 

Groves De. Bes Millers Re Los Konikows L. Fer O*Boyles P. S.- 

Geological Surveys Denvers CO. Water Resources Dive 

Geological Survey Open-File Report 79-7004 1979. 17 pe 2 Figen 
2 Tabe 5 Ref.s 
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Data showing results of 38 groundwater and 25 
surface-water samples analyzed for hexavalent chromium are 
presented. Most samples were taken within the Telluride, Colo.s 
city (Umi tseodurange,: Octobers- 197283 Twenty-four of the 38 


groundwater samples (63%) 


liter of hexavalent chromium. 


Ove et he a3 surface-water 


micrograms per liter of hexavalent chromium. 


contained more than 50 micrograms 


per 
Excluding the mill tailings pond 6 
(26%) contained more than 50 
Hexavalent chromium 


samples 


concentrations in groundwaters ranged from 0 to 2700 
micrograms per liter and in surface waters fromeas®)  .woels0 
micrograms per Liter. (USGS) 
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Hydrologic Data for wells, Springss and Streams in 
Boulder Countys Colorado 

Halk bv0lD SU Cz e Boyd: 7 VELA Cains s De 

Geological Surveys Lakewood, CO. Water Resources Div. 

Available from: OFSS BX 254254 FED. CTR.» Denvers>  COlp hammered 
CO py) *S11,60 00k meron o thie treme s Gena Geological Survey open-file report 
79-9794 November 1979. 1060 pse72-Figs daPlates? 584ab.%6 LRetee 
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Hydrologic data collected in 1975-77 as: part? 46caiee 
comprehensive water-resources Investigation of Boulder County, 
Colo.s by the U.S. Geological Survey in cooperation with 


the Boulder County Health Department and the Colorado Geological 
survey ‘are’ presented Sani this report. The! datas-ein tabular and 
graphic forms consist of water-quality analyses of selected 


constituents and geohydrologic-site, water-treatment, and 
sewage-treatment data for 609 wells and 48 springss 
water-quality analyses for 1U2 of the wells and 9 of the springs, 
water-quality analyses of streamflow from 34 sites, and 
specifac® *conduttance and water-temperature measurements of 
streamflow “fcom  32esaess « Sittatewandmtoce Ueoft t ic ean Boulder 
County may find these data useful in planning for 
residential, commercials, and Industrial development. 


(Kosco-USGS) 


Hydrologic Data from Upper Grange Hall Creek Basins 
Northglenn, Adams Countys Colorado 

Halse De Cos (Dtincans mA nee 

Geological Surveys takewoods CO. Water Resources Div. 

Available fromieOFSS@.GUSGS, BOxe25425,eFede Cth es Denvers Co. 
E02295 Paperccopyasi¢s 75 suemucron 1 ahnemsonms OF Geological Survey 
Open=Fi lepRepont*80=35 78, s1:Osinne tse pe 2 Figs) 34 Tabs Oy Rete 
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HyYGnovogi.e data collected during 197/779 as? part aime 
water-resources investigation of storm runoff in Upper Grange 
Kall Creek basin, Adams County, Colo.s are presented in this 
report. Data presented in tabular formes consist © fe: (1) 
Estimated daily precipitation at one site (April through October, 
1978s ande 197993 (ian) mean daily streamflow at two sites 
(December 1977 through September 1979); C32) instantaneous 
Streamflow at two sites along Grange Hall Creek and corresponding 
cumulative rainfall at ~one touthree ssites efareei? Sime 
CAprebi Det el9O 8 eel tosntgusterdc. Be 7 OnE (4) concentrations of 
selected major 1ONSs fecal=-coliforms bacteria’ suspended 
sediment, nutrientss and trace elements at five sites during 
dry-weather flow, at three sites during rainfall runoff, sand 
atoefivebssites® during! snowmelts runoffts Sand ~{5) concentrations 
of pesticides and polychlorinated biphenyls at two sites during 
dry-weather flow and rainfall runoff. (USGS) 


Water Resources of Boulder County» Colorado 
Hall, De Cae Hillier, De Evers: Cains Dew Boyds BE? iy 
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Geological Surveys Denvers CO. Water Resources Div. 

Available from the Colo. Geol. Surveys 1313 Sherman St.» 
benvere coreeuetes iPrace:] "36.00" In? “paper COOy + Colorado 
Department of Natural Resources Bulletin Vere oU LOT 400 19 Figs 
Mertiate,@2Se Tab, S6°RE FL, 
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Surface water is abundant in Boulder Countys Colo.s because 
large amounts of precipitation fall in the higher mountains and 
Piso precipitation “feeds ‘the streams directly or indirectly 
mmroughout ~ the’ year. Ground water’ Vs an*important source of 
Baterre mostly «for domestica. stocks or Limited-acreage 
irrigation needs. The most frequently used aquifers are 
flood plains terraces t.aramie-Fox Hills.» Pierre-Niobrara-~Bentons, 
and crystalline rock. Median well yields ow 15t Tors more 
Gauvons. per “minute “occur”: for =the flood plains terraces and 
Laramie-Fox Hills aquifers. The chemical and bacterial quality 
of the surface water is best at higher altitudes and decreases 
as the streams flow easterly to the plains and leave the county. 
The changes in water quatityreare  anfluenced’ sby ~ the 
hydrogeology and the activities of man such as minings farmings 
and sewage disposal. Many sources of water examined failed to 
meet Colorado Department of Health water-quality standards 
for raw drinking-water uses for agricultural uses and for aquatic 
life. Chemical quality of the ground water, particularly 
dissolved ‘solidss is better in water from the unconsolidated- 
and crystalline-rock aquifers in the mountains and decreases in 
the aquifers on the plains. Factors involved in_ the 
decrease of quality are the geohydrology and the quality of 
associated surface water. Local contamination of ground water by 
subsurface wasterwater disposal is a frequent problem. CUSGS) 


MAP SHOWING XV: @ Oa: om em OF HYDROLOGIC DATA PUBLISHED BY 
Vinita 19 Se ENVIRONMENTAL DATA SERVICE, AND BY Vi [rile Win So 
GEOLOGICAL SURVEY AND COOPERATING AGENCIES, GREATER DENVER 
AREA» FRONT RANGE URBAN CORRIDORs COLORADO 

HAMPTONs E. R. 

GEOLOGICAL SURVEY» DENVERs COLO. 

FOR SALE BY USGS» RESTON, VASE 2COISS PST SS. MISCELLANEOUS 
INVESTIGATIONS SERIES MAP 1-856-C, 1975. 1 SHEET» 1 MAPs 41 REF.e 
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THIS MAP SHOWS TYPES AND LOCATIONS OF aie HYDROLOGIC DATA 
PUBLISHED AS OF JANUARY 1974 FOR THE GREATER DENVER AREA BY 
Wine UT Sk. ENVIRONMENTAL DATA SERVICE AND BY THE U.S. GEOLOGICAL 
SURVEY AND COOPERATING AGENCIES. THE SOURCES OF The DATA 
ARE GIVEN IN BOTH tale DISCUSSION AND THE REFERENCE. 
CLIMATOLOGICAL DATA INCLUDE RECORDS OF PRECIPITATION, 
TEMPERATURE. AND EVAPORATION. SURFACE-WATER CATA INCLUDE 
CONTINUOUS RECORD OF STAGE AND DISCHARGE. OF STREAMS, 
CREST-STAGE AND LOW-FLOW DISCHARGE OF STREAMS, CHEMICAL 
QUALITY OF STREAMS» LAKES «@ AND RESERVOIRS, SEDIMENT LOAD OF 
STREAMS, AND STAGE OF RESERVOIRS. LOCATIONS OF 46 SURFACE-WATER 
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DATA SITES ARE SHOWN ON THE MAP. GROUND-WATER DATA SITES PUG LAE 
ON THE MAP REPRESENT 218 WELLS WHERE WATER LEVELS HAVE BEEN 
MEASURED PERIODICALLY FOR 4 OR MORE YEARS OR MONTHLY FOR AT 
LEAST 1 YEAR» AND 366 WELLS FROM WHICH WATER SAMPLES HAVE 
BEEN ANALYZED FOR DISSOLVED-CHEMICAL CONSTITUENTS. 
C(WOODARD-USGS) 


Coal resources” of Trinidad-Aquilar areas Las Animas and 
Huerfano Countiess Colorado. 

Hacbours eh. bles > RANGRU XO nos ae Ee o 

UeS. Geological Survey Bulletin 1072-G, p. ive 445-489. 


General geology and petrology of the Pre-cambrium crystalline 
rockss Park and Jefferson Countiess Cotorado 

HawheyssCpaGess anGewobUsyan une oy 

U.S. Geological Survey Professional Paper 608-B, 0.28 LaBsge 


Mining in Colorado - A history of discovery, developments and 
productions by C. we Henderson 

Hendersons Ce Weer 1926 

Ue.S. Geological Survey Professional Paper 138+ 263 Or 


Water-Resources Investigations Of othe. aus. Geological 
Survey in Colorado--Fiscal Year 1979 

Hibhiers Deeb. 

Geological Surveys Lakewoods CO. Water Resources DAs 

Geological Survey open-file report 79-402, March 1979, 101 De 
SS011.9708 ohepilateaalatrahas 
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Water-resources data-collection , activities for October 1, 
19784 through September 30, 1979, are summarized for Colorado 
and bordering States. Forty-nine interpretive hydrologic 
Investigations includes “6 statewide investigations, 5 
regional investigations, 10 investigations in the Missouri 
River basin, 8 investigations in the Arkansas River basin, 3 
investigations in the Rio Grande basins 15 investigations in the 
Colorado River basin, and 2 multistate investigations. 
The summaries of the investigations consist of maps showing 
the location of the areas of investigations and a brief 
description of the investigation's purposes objectives approach, 
progresss and plans. (Woodard-USGS) 


Well Yields ang Chemical Quality of Water From Water-Table 
Aquifers in the Colorado Springs--Castle Rock Area, Front 
Range Urban Corridors Colorado 

Hilliers D. E.s Hutchinson, E. C. 

Geological Surveys Lakewoods CO. Water Resources Div. 
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Branch of Distributions USGS Box 252864 Fed. Ctres Denvers 
rhe BOe2 Seo $3.00 ine paper) copy. Geological Survey Miscellaneous 
Investigations Series Map I-857-I- 1980. 2 Sheetss 12 Refaee 
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Industrial, irrigation, and public-supply wells 
completed in unconsolidated alluvial deposits and the Dawson 
aquifers the principal water-table aquifers in the areas have 


measured and reported yields ranging from tess than 100 to 
1,00G gallons per minute. Most wells yielding more than 500 
gallons per minute are Located in the Colorado Springs area 
and are completed in unconsolidated alluvial deposits. The 
maximum reported yields from the Dawson aquifer are 500 gallons 
per minute. Most of the principal water-table aquifers 
yield water containing dissolved solids concentrations less 
than 500 milligrams per liter. Water containing more than 500 
milligrams per liter of dissolved solids occurs principally in 


the Colorado Springs area. water containing less than 500 
milligrams per Liter of dissolved solids generally is suitable 
for all uses associated with urban development. The 


potential uses for urban development decrease as dissolved solids 
concentrations in the water increase. (USGS). 


Well Yields and Chemical Quality of Water From Water-Table 
Aquifers in the Colorado Springs-~Castle Rock Areas Front 
Range Urban Corridors Colorado 

Hilliers D. E.s Hutchinsons Es C. 

Geological Surveys Lakewoods CG. water Resources Div. 

Branch of Distributions USGS» Box 25286, Fed. Ctree Denver, 
CO 80225, $3.00 in paper copy. Geological Survey Miscellaneous 
Investigations Series Map I-85?-I- 1980. 2 Sheets» 12 Refasn 
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Industrial, irrigations and public-supply wells 
completed in unconsolidated alluvial deposits and the Dawson 
aquifers the principal water-table aquifers in the areas have 
measured and reported yields ranging from less than 1100erts 
1,000 gallons per minute. Most wells yielding more than 500 
gallons per minute are tocated in the Colorado Springs area 
and are completed in unconsolidated alluvial deposits. The 
maximum reported yields from the Dawson aquifer are 500 gallons 
per minute. Most o f the principal water-table aquifers 
yiela water containing dissolved solids concentrations less 
than 500 milligrams per Liter. Water containing more than 500 
milligrams per Liter of dissolved solids occurs principally in 


the Colorado Springs area. water containing less. than 500 
milligrams per liter of dissolved solids generally is suitable 
for all uses associated with urban development. The 


potential uses for urban development decrease as dissolved solids 
concentrations in the water increasé€. (USGS). 


Hydrologic Data _ for Water-Table Aquifers incethereGcreater 


Denver Areas Front Range Urban Corridors, Colorado 
Hillier» D. Ess Schneiders Pe. Aw Ire Hutchinsons E. C. 
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Geological Surveys Lakewood, CO. Water Resources Da ve 

Availabilitys OFSSs USGS BOX 25425, Fed. Ctr. Denvers, CO, 
S22 re Prices Paper copys $14.25, Microfiche, S$4ec55 
Geological Survey open-file report 79-214, January 1979, <«68\fowee 
fagev1 plate, e4etabsmsmref ., 
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As parts ofethent.Ste) Geological Survey's investigations of the 
hydrology and geology in the Front Range Urban Corridor of 
Colorado, hydrologic data for water-table aquifers in the 
greater benver area were collected and compiled during 
1D76-= 059 Shhese. diaita:, consisting of records for 325 wetls and 11 
springs and chemical analyses of water for 272 of the wells and 
ally iia springss are presented in tabular form. . The tables 
contain cata that were collected during the investigations 
data compiled from reports published by the Colorado Water 
Conse rveti onwi Seoendspandrath ema ues. Geological Surveys and 
unpublished data from the files of the U.S. Geological Survey. 
State fandt) toca lerotteicdaliss tixwt ire greater Denver area may’ find 
these data useful in planning for residential» commercials and 
industrial development. (Woodard-USGS) 


Water-Resources Investiyations Of) 7 et he Urea Geological 
Survey in Colorado--Fiscal Year 1977 

HVter,s DEA Bsa Week's pe Le By 

Geological Surveys Lakewoous CO. Water Resources Div. 

Open-file report ((-532, WJuned 1m cee oreo. figs t- plates? 
tab., 
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Current water-resources data-collection activities in 
Colorado are summarized for the: dow 7ietiscalue yesre Tne 
locations of Long-term data-collection stations are shown on a 
map of the State. Forty-three interpretive hydrologic 
investigations are summarized: 6 statewide investigations, 
6 regional investigations, pasta investigations in the 
Missouri River  basin,e 5 investigations in the Arkansas River 
basins 2 investigations in the Rio GCranae basins and 18 
Investigations in the Colorado River basin. The summaries of 
the investigations consist of a map showing the location of 
the area offs) thel’adnvestigation and @ ) brief descriptions wet 


the investigation's purpose, objectives approachs progresss and 
plans. (Woodard-USGS) 


Residuals Managenent: A Tocl in River-Quality Assessment 
Applied to Coal Development in the Yampa River Basins Colorado 

Hinsch?s RL Mes) Wamesiy 1S Chou IeasS cc hetier!, Ae de 

Geological Surveys Reston, VA. 

In: River-Quality Assessments; Proceedings of a Symposium hetd 
in’ Tuc’sons * Arizonaet @Novenber CSIs MOTI Spr 14 Guy 1978. 3 
Fige Y UAWA 17 Ref, 1 Append... 
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Residuals management provides a basis. for projecting the 
effects of economic development on the discharge of residuals to 
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the environment and on the use of water. ee se baetuseafud 
technique On river-quality assessment for basins wherein 
substantial economic growth is either occurring or 
expected. Residuals management techniques were utilized to 
assess the effects of coal development and utilization in_ the 
Colorado Garteeotmitneny aicac, SaverunbesineraP Lant=lLéevelrmodels 
were used to describe the material and energy balances and _ the 
operating COSts. wo f surface mining of coal, the Synthane 
process of coal gasification, coal=fired thermal-electric 
generation of power transportation) of coal by coal-slurry 
cipeline, and'tpanscogtatdonawbyerunit Wtrains AS part of 
the model of electric power generation, four alternative 
methods of cooling are considered: once-through coolings 
cooling pondss wet cocling towers,s and dry cooling towers. Each 
of these models provides estimates of water withdrawal, water 
consumptions and residuals generated directly by the 
particular process the total growth of the regional economy 
under four coal-development scenarios. The amount of coal assumed 
to be mined is constant across all of these, but each of them 
assumes a different use of the ‘new’ coalseigasiftacations 
electric power generation, coal-slurry pipeline exports or 
model to provide estimates of total (direct seand wvindirect) 
water use and residuals generation in the regional economy under 
the four scenarios. (See also W80-03606) (Humphreys-ISWS) 


Descriptors: *River basins + *Colorado + *Long-term planning 


; *Model studies =, *Reygional analysis =. *Yampa River 
Basin(C0O), Planning =» Water *Sunlitazat ton senaanCoatisins eGosts '- 
Economics ¢ Industrial plants =~ Consumptive use =. Management 
; Thermal powerplants , Resources development ? Coal 
development ; Plant-level models ; Regional models ; Coal 
gasification « Electric power generation 

Section Heading Codes: 6B (Water Resources 
Planning--Evaluation Process) ; 6D e(Water Resources 


Planning--~Water Demand) 


Results of Test Drilling for Groundwater in the Southeastern 
Uinta Basins Utah and Colorados (Duplicated see Utah). 

Holmess We. Fa 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Geological Survey water-Resources Investigations 80-951. 1980. 
90 pp 15 Figs 6 Platess 13 Tabs S Refae 

Journal Announcement: SWRA1419 


Water Resources of the Northern Uinta Basin Areas Utah and 
Colorados with Special Emphasis on Ground-wWater Supply 

Hit dirs J on tWinte s F VO UdiSurs afies Ke 

Geological Surveys Salt Lake Citys UT.~ Water Resources Div. 

Utah Department of Natural Resources Technical Publication No. 
Bat ONG Tita, p AODA Diest AU Sthiig.»- Sip ate SAD Htabin 044) tr ety 

Journal Announcement: SWRA1217 

During 1971-74, hydrologic studies were made in a 5200 
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square~mile area of the Unita Basin and Uinta Mountains. The 
principal sources ot water are precipitation and trans-basin 
inflow through the Green and White Riverss which for. the 
period 1941-70 annually averaged 4.87 million acre-feet and 3.55 
million acre-feet, respectively. Of the water from 
precipitation within the area, 190,000 acre-feet was 
exported annually and 440-,00C acre-feet entered the Green 
River. The ground-water system is in unconsolidated and 
consolidated rocks. Gross recharge is estimated to be 500,000 
acre-feet,» of whicr 200,000 acre-feet returns to streams in 
the water in storage significantly. Fresh to slightly saline 
water in storage amounts to an estimated 28 million 
acre-feet. Approximately 160,000 acre-feet 1S consumed by 
evapotranspirations 12,000 acre-feet is consumed by mans and 
128,000 acre-feet is discharged to streams. During high flows 
all streams are fresh; CGuTa ngs Lowe? vows water at the mouths 
of some tributaries 1s slightly to moderately saline. 
Ground water ranges from fresh to briny. Fresh to slightly 
saline water can be obtained from at least one aquifer in 
about two-thirds of the area. (Woodard-USGS) 


Selected Hydrologic Data» Uinta Basin Area, Utah and Colorado 

Hoods Js Wee Mundorffs, J. Cis Prices D. 

Geological Surveys Salt Lake Citys Utah. Water Resources Div. 

Utah Basic-Data Release No 26, Salt Lake Citys 1976.9) Sage, 
GQetig, 2@oupbates, 15 tabzl19%refs, 

Journal Announcements: SWRA1017 

The Uinta Basin area in northeastern Utah and northwestern 
Colorado covers an area of slightly more than 10,000 Sq mie More 
than 95 percent of the basin is in Utahs thus most of the data 
in this report apply to Utah. Selected data are consolidated 
from available records of water wells, springss petroleum-test 
wellss and streams, Included . are well logs» tlaboratory 
analyses of grain-size distribution and hydrologic properties of 
aquifer samples» water levels in observation wells, stream 
discharge, and water-quality records for alt types of water 
sources. (Woodard-USGS) 


Ground-Water Resources of the Alluvial Aquifers in 
Northeastern Larimer Countys Colorado 

Hurrse Re Tes Schneiders P. A. Jr 

Geological Surveys Lakewoods CO. Water Resources Div. 

Water-Resources Investiyations 77-7 Copen-file report), January 
Lo ee. Slee o-figzs6 plates, s/atabe als ref.ee 

Journal Announcements: SWRA1102 

Ground water is a source of municipal» domestics stocks and 
Irrigation supply for most of northeastern Larimer Countys 
Colo. A studyaetot the alluvial aquifers in the northeastern 
part of the county was conaucted to determine volume of water in 
Storage» rate and location of ground-water withdrawals,» and 
chemical quality of the water with particular attention to 
dissolved solids, hardnesses sulfate, and selenium. 
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There are 251 large-capacity wells in the study area. well 
yields range from about 80 gpm (gallons per minute) tO Fare “Wit. tlie 
cover 1800 gpm. Total volume of water in storage 1S about 
133,000 acre-feet-+=32-000 acre-feet in the alluvium of S6uckeye 
terrace and 101,909 acre-feet in the valley-fili aquifer 
associated with Boxelder Creek. Ground-water withdrawals for 
irrigation are about 25-000 acre-feet annually. The 
municipal welts pumped 210 acre-feet in 1974, The factors 
affecting ground-water quality are the quality of applied 
irrigation waters the amount of water lost to 
evapotranspiration during irrigations ands to a lesser degrees 
solution of soluble material in the alluvium and in the bedrock 
at the base of the alluvium. Ground water at dissolved solids. 
Recharge is from surface water containing less than 90 
Gawngradient to the south due to solution and evaporative 
concentration. (Woodard-USGS) 


Water-Quality Data for the Southern Ute _ Indian Reservations 
Southwestern Colorado 

Hutchinsons E. Cer Brogdens Rw. E«w 

Geological Surveys Lakewoods Colo. Water Resources Davie 

Open-file report 76-164 December 1976. 36 ps 2 figz 2 plates, 
2 tabs 7 refes 

Journal Announcement: SWRA1021 

Water-quality data from a study by the U.S. Geological 
Survey on the Southern Ute Indian Reservation in southwestern 
Colorado are presented in two tables. The data were 
collected during 1973-76 from 338 ground-water and surface-water 
samples. All samples were analyzed for major catons and anionss 
and selenium and arsenic. bata in the tables are keyed by 
numbers to maps showiny the locations of sampling sites. Many 
of the samples contained arsenics chloride, dissolved solids» 
fluorides irons magnesiume manganeses nitrates 
nitrite-plus-nitrate as nitrogene seleniume and sulfate in 
concentrations exceeding recommended or mandatory standards for 
drinking water established by the Colorado Department of Health 
and U.S. Public Health Service. (Woodard-USGS) 


Hydrologic Data for Water-Table Aquifers in the Colorado 
Springs--Castle Rock Areas Front Range Urban Corridors Colorado 

Hutchinsons E. Cos Hilliers» D. E. 

Geological Surveys Lakewoods CO. Water Resources Div. 

Available from OFSS, USGS Box 25425, Fed. Cuts Denvers 
(Oe 60225. microfiche $4.00, paper copy $10.00. Geological 
Survey open-file report 78-948, December A978 2418 Oo ehHigs® | 
plates 4 tabs 3 ref.e 

Journal Announcement: SWRA1215 

As part of the U.S. Geoloyical Survey's investigations of7=tne 
hydrology and geology in the Front Range Urban Corridor of 
Colorados hydrologic Gata for water-table aquifers in_ the 
Colorado Springs--Castle Rock area were collected and 
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compiled during 1976-77. These datas consisting of records for 
15? wells and 47 springs and chemical analyses of water for 135 
of the wells and all 47 springss are presented in tabular form. 
The » tabl eSs » Gonitia i nie diatia that were collected during the 
investigations data compiled from reports published by the 
Colorado Water Conservation Boards and unpublished data from the 


feisie: Se Of wot Neem Ste Geological Surveye State and local 
Onfefal Cojo S in the Colorado Springs=-Castle Rock area may find 
these data useful in planning for residential, 
commercials, and industrial development. (Woodard-USGS) 


Hycrologic studies” of thes U.S. Geological Survey» ce Vatiedme 
coal development in Colorado 

UeS. Geological Survey Open-File Report 76-549, August 1976s 22 
Pes 5 Pore 


A review of selected laws and governmental programs in Colorado 
as related to mineral resource management and surface mining 

Imhof fe Eva Aves 1976 

U.S. Geological Survey Open-File Report 76-649, 


Geology and coal resources of the Walsenburg areas dHuerfano 
Countys Colorado 

Johnsons Re Bev 1958 

U.S. Geoloyical Survey Bulletin 1042-0, 557-583. 


Geoloyy of the igneous rocks of the Spanish Peaks regions 
Colorado 

Johnsons R. Beso 1968 

U.S. Geological Survey Professional Paper 594-Gs p. G1-G47. 


Coal resources of the ta Veta areas Huerfano Countys Colorado 

Johnsons Re. Bev and Stephenss Je Geer 1954 

U.S. Geological Survey Coal Investigations Map C-20, scale 
Vsalie Oe 


RECONNAISSANCE INVESTIGATION OF GROUND WATER IN THE RIO 
GRANDE DRAINAGE BASIN--WITH She CUAL EMPHASIS ON SALINE 
GROUND=~WATER RESOURCES 

KELLY slice bos 

GEOLOGICAL SURVEY,» RESTON, VA. 

FOR SALE. BY, USGS» 1200S. EADS SI. + ARLINGIONs | VAby 1222 02h Poe 
$ied0  PERs oSEtien HY DROLOGI Col NVESTAGATIONSS ATL ASEHARGHO > 1974. 4 
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SHEETS» 14 MAPS. “of Rees 

Journal Announcement: SWRAU805 

THE SURFACE“WATER RESOURCES OF THE RIO GRANDE DRAINAGE BASIN, 
COLORADO, NEW MEXICO, AND TEXAS « ARE INSUFFICIENT TO MEET 
PRESENT NEEDS IN MOST OF THE BASIN. GROUNDWATER SUPBBELES HAVE 
BEEN EXTENSIVELY. DEVELOPED FOR IRRIGATION AND FOR 
MUNICIPALITIES « IN AREAS UF HEAVY GROUNDWATER USE» WITHDRAWALS 
OFTEN SUBSTANTIALLY BMGEED ANNUAL RECHARGE, THEREFORE THE 
GROUNDWATER IN STORAGE IS BEING NEPLETED STEADILY» WITH 
ACCOMPANYING DETERIORATION IN QUALITY. GROUNDWATER IN Wine RIO 
GRANDE BASIN CAN BE DIVIDED INTO TWO MAJOR QUALITY TeyRiesSes 
FRESHWATER WHICH GENERALLY 1S NEAR THE SURFACE» AND THE MORE 
DEEPLY BURIED SALINE WATER. FRESHWATER IS PRESENT IN SIGNIFICANT 
GUANTITIES IN MOST OF THE RIO GRANDE BASIN IN COLORADO AND NEW 
MEXICO, AND IN PA Rim eOb WES TIALEXAS ~ THE GREATEST THICKNESS 
OF THE FRESHWATER AQUIFER IS PRESENT IN THE SAN ie DS aS RU GCLURAL 
BASIN OF COLORADO. THROUGHUUT THIS ENTIRE BASIN THE WATER TABLE 
GENERALLY IS ESS THAN ic ple la if BELOW THE LAND SURFACE. Walle 
MIDDLE BASIN AREA iS CHARACTERIZED BY WELL (lett eleeD) 
PALEOZOIC ROCKS. LIMESTONE IS THE MAJOR LITHOLOGY. THROUGHOUT 
MOST OF THIS AREA FRESHWATER IS PRESENT IN THE THIN ALLUVIAL 
DEPOSITS ORSTHE RIVER VALLEYS, IN OTHER AQUIFERS THE WATER 
PONGCGS SIN eQUAL DRY aFROM ~SLIGHTEYASALINE, 10 BRINE. THE LOWER BASIN 
REGION 1S SIMILAR TO THE MIDDLE BASINS-s BUT THE ROCKS GENERALLY 
ARE MESOZOIC IN AGE AND THE GROUNDWATER MS LESS HIGHLY 
MINERALIZED. THE MAJOR AQUIFERS IN THE REGION ARE LIMESTONE AND 
MARL OF CRETACEOUS AGE WHICH GENERALLY YIELD FRESHWATER TO WELLS 
AT SHALLOW (KNAPP-USGS) 


A discussion of legal and institutional constraints on 
energy-related water development in the Yampa River basins 
northwestern Colorado 

brmdsenrawe l.ckdifss andedDanielsone -JsqA.eu0h97 7 

OeScaeGeotogicala Survey Contract Completion Report No. 
14-08-0001-15075, 20 p. 


Statistical Summaries of water-Quality Data for Two Coal Areas 
of Jackson County» Colorado 

Kuhns Ge 

Geological Surveys Lakewoods CO. water Resources Div. 

Available from the OFSSs USGSs Box 254254 Fed. (Ctr. Denvers 
Sumac vecks PRICE: $3.50 in paper copys S35 SO een EM i CoO Liane. 
Geological Survey Open-File Report Rol BUuGGe 6. Copa > § uae es 
tabs 13 Rete 

Journal Announcement: SWRA1602 


Statistical summaries of water-quality data are compiled 
for eight streams mn two separate coal areas o f Jackson 
Countys Comoe The quality-of-water data were collected from 


October 1976 to September 1980. For inorganic constituentss the 
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maximums minimums 
statistics are presented; 
minimums 


and mean concentrationss 
for minor elementse 
and mean values are 


Colorado 


as well as other 
only the maximums 


included. Least-squares equations 


(regressions) are also given relating specific conductance of 
the streams to the concentration of the major ions. The 
observed range of specific conductance was 85. to. Tae 
micromhos per centimeter for the eight sites. CUSGS) 


Coal resources of Colorado; 
Landiss E. Res and Cones G. 
U.S. Geological 


explanation, (basic survey 


Geological Survey Bulletin 1072-C, 


Coal resources of Colorado 


Survey Open- 


tabulated by bed- 


C.e 1971 
File ‘/Renort, 525° pp. 'of tabtece 
data is used in compilation of U.S. 


195 99% 


Landiss E. Re» 1959 

U.S. Geological Survey Bulletin 1072-Cs p. 131-232. 

CHEMICAL AND RADIOCHEMICAL ANALYSES OF WATER FROM STREAMS, 
RESERVOIRS, WELLS. AND SPRINGS IN THE RULISON PROJECT AREA, 
GARFIELD AND MESA COUNTIES» COLORADO 

LARSON», J. Des BEETEMs We. Aw 

GEOLOGICAL SURVEYs DENVER», COLO. 

GEOLOGICAL SURVEY OPEN-FILE REPORTs JAN 1970, 16 Po 2 FIGs 6 
TAB, 6 REF. CONTRACT NO AT(29=-2)-474 USAEC.» 
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WELLS WERE INVENTORIED 


SWRAO311 


AND SAMPLED» AND A NETWORK OF 21 


SURFACE-~WATER SAMPLING STATIONS WAS ESTABLISHED IN THE RULISON 
AREA, COLORADO. TO DETERMINE CHANGES IN TRITIUM CONTENT 
AND WATER CHEMISTRY ATTRIBUTABLE TO THE RULISON PROJECT» AN 
EXPERIMENT IN STIMULATING NATURAL GAS PRODUCTION BY A NUCLEAR 
EXPLOSION. LOCATIONS OF THE SAMPLING SITES,» PRE~EXPLOSION 
CHEMICAL ANALYSES OF SURFACE WATERS AND GROUNDWATERSs WELL 
RECORDS» CISTERN RECORDS» AND SPRING RECORDS ARE TABULATED. 


(KNAPP-USGS ) 
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APPRAISAL OF WATER RESOURCES OF NORTHWESTERN EL PASO COUNTY, 
COLORADO 

LIVINGSTON» Re Kes BINGHAMs De. Lev. KLEINe Je Me 

GEOLOGICAL SURVEY» DENVER» COLO. 

COLORADO WATER CONSERVATION BOARD, DENVER,» WATER RESOURCES 
PP RCULARONO® 22951975. °75 Pe 33 FIGs STPUATESs “14° TABS S56 REF <o 

Journal Announcement: SWRAQ918 

AN APPRAISAL OF THE WATER RESOURCES OF NORTHWESTEN EL PASO 
COUNTY.» COLO.»s WAS MADE AS: THE FIRST PART OF A 3-YEAR STUDY OF 
THE ENTIRE COUNTY. MEAN ANNUAL PRECIPITATION RANGES FROM 
14 TO 30 IN. AND IS A FUNCTION OF ALTITUDE. THE AREA IS 
DRAINED BY FOUNTAIN CREEK AND ITS TRIBUTARIES WHICH HAVE BEEN 
DESCRIBED BY MEANS OF THE OBSERVED FLOW CHARACTERISTICS AT 27 
STREAM-GAGING SITES AND THE ESTIMATED FLOW CHARACTERISTICS AT 14 


STTES. A WATER BUDGET SHOWS THE AVERAGE ANNUAL WATER 
INVENTORY IS ABOUT 520,000 ACRE-FT» OF WHICH ABOUT 92 PERCENT LES) 
EVAPOTRANSPIRED. AN INVENTORY OFPSVCAKES AND RESERVOIRS 


INDICATES THE STORAGE CAPACITY OF ONE RESERVOIR» NORTHFIELD 
RESERVOIR NO. So IS OVER ONE-HALF OF THE AREA*S TOTAL 
SURFACE-WATER STORAGE CAPACITY. THE ANNUAL PRECIPITATION 
AT COLORADO SPRINGS» THE COUNTRY'S LARGEST MUNICIPALITY, RANGED 
BPEGWEEN®=8°UAND 925° DN, IN THE LAST 24 YEARS. COLORADO SPRINGS 
OBTAINS ABOUT 89 PERCENT OF ITS TOTAL DOMESTIC WATER SUPPLY 
FROM SURFACE-WATER SOURCES. THE WATER SUPPLY FOR COLORADO 
SPRINGS APPEARS ADEQUATE UNTIL 1990 OUE TO THE REUSE AND 
TRANSMOUNTAIN IMPORTATION OF WATER. WATERS FROM STREAMS DRAINING 
PIKES PEAK ARE OF §GOOD QUALITY FOR DOMESTIC YUSE EXCEPT ™ FOR 
CONCENTRATIONS OF FLUORIDE WHICH EXCEED LIMITS OF DRINKING-WATER 
STANDARDS. DOWNSTREAM FROM COLORADO SPRINGS THE WATER IN 
FOUNTAIN CREEK IS BADLY POLLUTED DUE TO SEWAGE. THER PRENCIPAL 
AQUIFERS ARE ALLUVIAL DEPOSITS AND THE DAWSON FORMATION. 
CALCULATED RECHARGE RATES RANGE FROM O TO 4 INs PER YEAR. ENT PRE 
PRINCIPAL AREAS OF RECHARGE TO THE DAWSON, THE 
DISSOLVED<-SOLIDS CONCENTRATION OF IN AREAS OF DISCHARGE. 
(WOODARD-USGS) 


Water Resources of El Paso Countys Colorado 

Livingstons Re Kes Kleinsg Je Mas Bingham, D. Le 

Geological Surveys Lakewoods Colo. Water Resources Dive 

Colorado Water Conservation Boards Denvers Colorado Water 
Resources Circular No 32 1976. 85 ps 53 figs 4 tabs 7 append.s 

Journal Announcements SWRA1008 

The rate of population growth in El Paso Countys Colo.s has 
been one of the fastest in the United States. Continued rapid 
population growth has been accempanied by a similar growth in 
demand for industrial and municipal water. The largest 
municipality in the countys Colorado Springs» imports more than 
one-half of its water from sources outside the county. Estimated 
water budgets for four drainage indicate that 
precipitation and evapotranspiration account. for NW ee cath SEO hat td OH) 
percent of the water entering and Leaving each basin. The county 
is drained by tributaries of both the South Platte and Arkansas 
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Rivers--the Arkansas River basin draining about 95 percent of 
theecounty « The dissolved-solids concentration of water in the 
streams of the county is inversely related to streamflow. The 
addition of sewage effluent deteriorates the water quality of 
Fountain Creek. RUC. Die ® Gao ail alluvial aquifers are in 
Fountain Creek and Jimmy Camp Creek valleys, which contain. an 


estimated 100,000 acre-feet of water in storages and in the 
Upper Black Squirrel Creek ovasine which contains an estimated 
350,000 acre-feet of water in storage. The dissolved-solids 
concentration The principal bedrock aquifer, the Dawson 
Formation contains an estimated 38 million acre-feet of water in 
the upper 500 feet of saturated thickness. Ens amosit areas the 
dissolved-solids concentration of ground water from the Paso 
County can be augmented primarily by future iNcreased water 
Imports from outside of the county and reuse of that waters, and 
by increased use of ground water. (Woodard -uSGS) 


Ground Water in the San Juan Basins New Mexico and Colorado 

iy 0 Od.» whe abe 

Geological Surveys Albuquerques NM. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as PB80-108020- Price codes: AQ3 in paper 
copys A011 in microfiche, Geological Survey Water-Resources 
Investigations 79-73, May 1979. 22 ps, 11 Figs 27 Ref.e, 

Journal Announcement: SWRA1311 

Principal aquifers in the San Juan Basin of New Mexico and 
Colorado are the Entrada Sandstone, Westwater Canyon Member of 
the Morrison Formations Gallup Sandstone of the Mesaverde 
Groups several Sandstones in the Mesaverde Group above. the 
Gallup (Dalton sandstone Member of the Crevasse Canyon 
Formations Point Lookout Sandstone, Menefee Formations Glheides 
House Sandstone). and sandstones of Tertiary age. Most ground 
water flows from topographically high outcrop areas toward the 
San Juan River and Rio Grande valley. Much of the water may 
move through confining layers to other aquifers or to the land 
surface rather than discharging directly to the streams. 
Transmissivities of the sandstones range from 50 to 300 square 
feet per day. Lowest dissolved-solids concentrations occur in 
Ore URhe@areoute rGps mo | the sandstones and increase in the 
direction of groundwater flow. Concentrations range from less 
than 500 milligrams per liter to more than 30,000 milligrams per 
Liter. (Kosco-USGS) 


MAP SHOWING APPROXIMATE GROUNDWATER CONDITIONS IN THE PARKER 
QUADRANGLE» ARAPAHOE AND DOUGLAS COUNTIES, COLORADO 

MABERRY» Je Or HAMPTON, EL R, 

GEOLOGICAL SURVEYs WASHINGTON, D.C, 

FOR SALESBY LUSGS s WASHINGTON, DieGee 20242, ROL fe <= $00 Ea 
GEOLOGICAL SURVEY MISCELLANEOUS GEOLOGIC INVESTIGATIONS MAPS, 
MAP I-770-K, VO Ga. 1 MAP, 3 REF., 
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Journal Announcement: SWRAQ613 

A MAP CSCALE 1:24-000) OF THE PARKER QUADRANGLE~s»~ ARAPAHOE 
AND DOUGLAS COUNTIES» COLORADO, SHOWS APPROXIMATE GROUNDWATER 
CONDITIONS. GROUNDWATER 1s OBTAINED PRINCIPALLY FROM THREE 
AQUIFER SYSTEMS: STREAM ALLUVIUM AND ALLUVIAL TERRACES # 
RELATIVELY SHALLOW BEDROCK, AND RELATIVELY DEEP BEDROCK UN 1 TeSie 
THE GREATEST AMOUNTS OF READILY AVAILABLE GROUNDWATER OG CiUIRMeLEN 
THE SAND AND GRAVEL AGLUVIDALD FILE PO FPOHERRYSOREEK VALLEY AND 
UPLAND ALLUVIAL AND TERRACE DEPOSITS OF ITS MAJOR DISTRIBUTARIES. 
THE ALLUVIUM TRS AS MUCH AS 150 Pent ern tcke 1 NECHERRY CREEK 
VALLEY. LARGE-CAPACITY WELLS PRODUCING FROM ALLUVIUM ALONG 
CHERRY CREEK Y RewD FROM G00 TO 1,890 GPM AND AVERAGE ABOUT 
ieeouU GPM.) MOST OF THESE WELLS ARE USED FOR MUNICIPAL WATER 
SUPPLIES. DISSOEV ED SOLIDS IN WATER FROM THE ALLUVIUM RANGE 
Pro 60) Oe S80 PPM. (WOODARD-USGS) 


MAP SHOWING FLOOD-PRONE AREAS» COLORADO SPRINGS-CASTLE ROCK 
AREA, FRONT RANGE URBAN CORRIDOR? COLORADO 

MCCAIN’ Je Fer HOTCHKISSs We. Re 

GEOLOGICAL SURVEY» DENVERs COLC. 

PORMESAIE BY USGS-s RESTON» VA 22090, PRICE SIONS tne 
MISCELLANEOUS INVESTIGATIONS SERIES MAP 1-857-C» 1975. 1 SHEETs 1 
MAPs 9 REFe.e 

Journal Announcements SWRAO9D2 

Walle RAPID GROWTH OF POPULATION IN THE FRONT RANGE URBAN 
CORRIDOR OF COLORADO IS CAUSING INTENSE COMPETITION FOR AVAILABLE 
LAND RESOURCES. ONE FORM OF COMPETITION POSING SERIOUS 
PROBLEMS FOUN REGU LA Tepe BVIEL OPMENT ALONG NATURAL WATERCOURSES. 
THIS MAP Die PEiGaTss A BROAD-~SCALE VIEW OF FLOOD-PRONE AREAS 
ALONG PRINCIPAL STREAMS IN THE COLORADO SPRINGS-CASTLE ROCK AREA 
OF THE URBAN CORRIDOR. FLOOD-PRONE AREAS IDENTIFIED ARE SUBSE Gt 
TO INUNDATION BY THE 700-YEAR FLOUOD=s A FLOOD HAVING A 1 PERCENT 
CHANGE OE BEING EQUALED OR EXCEEDED IN ANY GIVEN YEAR. THE 
MAGNITUDE AND DEPTH OF THE REFERENCE FLOOD WERE DERIVED FOR 
STREAMS IN THE STUDY AREA FROM STREAMFLOW RECORDS AND REPORTS 
OmerHe “UleS « GEOLOGICAL SURVEY AND FROM REPORTS OF THE Ue. Se ARMY 
CORPS OF ENGINEERS. (WOODARD-USGS) 


MAP SHOWING FLOOD-PRONE AREAS~@ GREATER DENVER AREAs» FRONT 
RANGE URBAN CORRIDORs COLORADO 

MCCAINse Je Fes HOTCHKISSs We R. 

GEOLOGICAL "SURVEY>s -DENVER, COEOF 

FOR STALE USGS~=s RESTONs VA 22092, PRICE SU Mite 
MISCELLANEOUS INVESTIGATIONS SERIES MAP I-856-Ds 1975. 1 SHEET», 1 
MAPs 21 REF. 
Journal Announcement: SwRAO09U3 

THE RAPID GROWTH OF POPULATION IN THE FRONT RANGE URBAN 
CORRIDOR OF COLORADO IS CAUSING INTENSE COMPETITION FOR AVAILABLE 
LAND RESOURCES. ONE FORM OF COMPETITION POSING SERIOUS 
PROBLEMS IS INDISCRIMINATE DEVELOPMENT CF FLOOD PLAINS ALONG 
CREEKS AND RIVERS. THIS MAP DEPICTS A BROAD-SCALE VIEW OF 
FLGOD-PRONE AREAS ALONG PRINCIPAL STREAMS IN THE GREATER DENVER 
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AREA OF THE URBAN CORRIDOR. FLOOD=PRONE AREAS IDENTIFIED ARE 
SUBJECT TO INUNDATION BY THE 100-YEAR FLOOD--A FLOOD HAVING 
AM PERCENT CHANCE OF BEING EQUALED OR EXCEEDED IN ANY GIVEN 
YEAR. THE MAGNITUDE AND DEPTH OF THIS REFERENCE FLOOD WERE 
DERIVED FORSS STREAMS IN THE STUDY AREA FROM STREAMFLOW RECORDS 
AND? SREP ORT Se0 OF = Sica SUS GEOLOGICAL SURVEY» REPORTS OF THE 
UiS « ARMY CORPS OF ENGINEERS» AND FROM REPORTS PREPARED BY 
VARIOUS CONSULTING ENGINEERING FIRMS FOR THE URBAN DRAINAGE 
AND FLOOD CONTROL DISTRICT. (WOODARD-USGS) 


Exploratory drilling in the Coatmont Coalfields Jackson County, 
Colorado 

Maddens De. Hes 1977a 

U.S. Geological Survey Open-File Report 77-887, 138 pie 


Exploratory drilling in the McCallum Coalfield 
Maddens De Hes 1977b 
UeS. Geological Survey Open-File Report 77-888, 80 p. 


THE EAGLE VALLEY EVAPORITEs NORTHWEST COLORADO-A REGIONAL 
SYNTHESIS 

MALLORY» W. W. 

GEOLOGICAL SURVEY» WASHINGTON» DLC. BULLETIN 131 1=Es 197 ieee 
Pivit SiG sh SUPA AT EDA WA Gist So RE Eee, 

Journal Announcement: SWRAUG23 

THEN EAGLE A VALVEYITVEVAPORE TE 0F 9 NORTHWESiTe (COLORADO CONSISTS 


PRINCIPALLY OF GYPSUM AND ANHYDRITE, BUT CONTAINS AN 
APPRECIABLE QUANTITY OF HALITE AND TRACES OF POTASH SALTS. THE 
ENCLOSING ROCKS ARE CONGLOMERATE, SANDSTONE» SILTSTONE, 


SHALE » AND LIMESTONE. THEO GAGE FORTHE FORMATION IS MIDDLE 
PENNSYLVANIANs LATE ATOKAs AND DES MOINES. THE THICKNESS OF THE 
EVAPORITE INTERVAL RANGES FROM 9,000 FEET IN THE VICINITY OF 
EAGLE, COLO.- TO ZE2R0 AT THE NORTHEASTERN EDGE OF THE » aE AGHE 
BASIN, 2. EM SES WEAWAY. IN SOME AREAS FLOWAGE HAS INCREASED 
ORIGINAL DEPOSITIONAL THICKNESS BECAUSE. OF o ITS. PLIABI Ginys? 
THE EVAPORITE IS DEFORMED MORE THAN OTHER ROCKS *) ENGiR is 
VISCUNITY. IT SHOWS THE EFFECTS OF LOAD METAMORPHISM, LARAMIDE 
TILTINGs DIAPIRIC UPWELLING-, AND CONTORTION DUE TO FLOWAGE 
AND HYDRATION OF ANHYDRITE. THE EVAPORITE WAS DEPOSITED IN A 
LANDLOCKED MARINE TROUGH BETWEEN THE UNCOMPAHGRE AND 
FRONTRANGE UPLIFTS. MARINE CIRCULATION AND INTERCHANGE OF WATER 
WERE IMPEDED ON THE OPEN NORTHWEST END BY A BROAD, SHALLOW 
SHELF WHILE EXCEPTIONALLY THICK EVAPORITE ROCKS WERE DEPOSITED 
AWaeOCCASTLONAL TORRENTIAL RAIN. MINERAL COMMODITIES OF 
POSSIBLE FUTURE COMMERCIAL VALUE, CONTAINED IN OR ASSOCIATED 
WITH MHL 'S FORMATION, ARE GYPSUM, HALITEs SALTS OF POTASSIUM, 
OIL AND GAS. (WOODARD=-USGS) 


Coal of the Denver Basins Colorado 
Ma ratty nicaiGid aCe 9 AY 10 
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Us.S.e Geological Survey bulletin 381-C, illuses tabless op. 
297-306. 


THERMODYNAMIC CINSTRAINTS ON METAL SOLUBILITIES IN A STREAM 
AFFECTED BY MINE DRAINAGEs BONANZA, COLORADO 

MORAN, Re Eos WENTZ « De Ao 

GEOLOGICAL SURVEYs DENVER, COLO. 

IN: WATER RESOURCES PROBLEMS RELATED TO MINING: AMERICAN WATER 
RESOURCES ASSOCIATION PROCEEDINGS SERIES NO 18,2 P 54-64, JUNE 
1974. 8 FIGs 1 TABs 15 REF.e 

Journal Announcement: SWRAO0908 

DRAINAGE FROM ABANDONED METAL MINES AND TAILINGS PILES HAS 
RESULTED IN ACIDse METAL-LIFEROUS SURFACE WATER IN THE VICINITY 
OF BONANZA,» COLO. MUCH OF THE STREAMBED Is COATED WITH 
AMORPHOUS FECOH)3 THAT CONTAINS SIGNIFICANT CONCENTRATIONS OF 
OTHER METALS. USING THERMODYNAMIC TECHNIQUES, IT WAS FOUND 


THAT SEVERAL COMPOUNDS OTHER THAN FECOH)3 COULD BE 
PRECIPITATING. THESE COMPOUNDS INCLUDE CU2(0H)2C03- 
CU3Z(OH)26C03) 2, CU3(0H)4S044 CU4S(COH)6S04.H20, MNCO3- AND 
ZN2S104~. SOLUBILITY PRODUCTS WERE NOT EXCEEDED FOR’ ANY OFS THE 
CADMIUM, LEAD, OR NICKEL COMPOUNDS CONSIDERED. 


(WOODWARD-USGS) 


Selected biological Characteristics of Streams in the 
Southeastern Uinta Basins Utah and Colorado, (Duplicated see 
Utah). 

Natens Re Wes Fullers Rw He 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Geological Survey Open-File Report 81-644 (WRI)- 1981. 3:8e *ip'7 
26 Figs 4 Tabs 12 Refers 

Journal Announcement: SWRA1512 


HYDROLOGIC RECONNAISSANCE OF THE SOUTHERN UINTA BASINs UTAH AND 
COLORADO. (Duplicated see Utah). 

PRINCE» Des MILLER» Le Les 

GEOLOGICAL SURVEYs SALT LAKE CITY,» UTAH. 

UTAH DEPARTMENT OF NATURAL RESOURCES» SALT LAKE Colaley 2 
TECHNICAL PUBLICATION NO 49, 1975. 66 Ps 11 FIGs 3 PLATE, 15 TAB, 
38 REF.» 

Journal Announcement: SWRAU821 


The Trinidad coal fields Colorado 
-Richardsons Ge Bes 1910 
Us.S. Geological Survey Bulletin 3814 Pp. 379-446. 


iydrogeochemistry and Simulated Solute Transport, 
Piceance Basins Northwestern Colorado 
Robsons Se. Ges Saulnier Jre Ge Je 
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Geological Surveys Lakewoods CO. Water Resources Div. 

Available from Supt. of Documents, GPOs Washingtons DC 
2040co*ePrices 34025. Geological Survey Professional Paper 1196, 
h98Is) » OS yor, P45 ES oe whe Tabane Gur e tie, 

Journal Announcement: SWRA1502 

Cil-shale mining activities in Piceance basin in northwestern 


Colorado could adversely affect the ground- and surface-water 
qua lait yes Gns Sithe: ) basans: Khniss J st udy4 so fa tive hydrology and 
geochemistry o f the area used ground-water 


solute-transport-modeling techniques to investigate the possible 
impact of the mines on water quality. Maps of the extent and 
structure of the aquifer were prepared and show that a Saturated 
thickness of 2,000 feet occurs in the northeast! ipart of the 
basin. Ground-water recharge in the upland areas in the east, 
souths and west parts of the basin moves down into deeper 
zones in the aqgunfersy andyé Wateraly? tor thie discharge areas 
along Piceance and Yellow Creeks. The saline zone and the 
unsaturated zone provide the majority of the dissolved solids 
found in the ground water. Precipitations ion-exchange, and 
Oxidation-reduction reactions are also occuring in the aquifer. 
Model simulations of ground-water pumpage in tracts C-a and C-b 
indicate that the altered airection of ground-water movement 
near the pumpea mines will cause an improvement in 
ground-water quality near the mines and a degradation of water 
quality downgradient from the tracts. Model simulations of 
mine leaching in tract C-a and C-b indicate that equal rates of 
mine leaching in the tracts will produce much different effects 
Onetheawater quality sigqethevbacnne a nacteGsat DYq VA Met. uew Lot its 


remote location from perennial streamSs will primarily 
degrade the ground-water quality over a large area to. the 
northeast of the@etraczs Tractl aC-bie by contrasts will 


primarily degrade the surface-water quad ty) ine 6 Piceanc e) emma 
with only localized effects on the ground-water quality. (USGS) 


Hydrogeochemistry ana Simulated Solute Transports 
Piceance Basins Northwestern Colorado 

RObsSOnNsaS veGerzeSaulniens,eGem ear 

Geological Surveys Lakewood, CO. Water Resources Div. 

Availabley froma the sOFSSZMUSGS BokmieGees > Fediwa CiiicaS Denver, 
CO 80225, Price; $2 25 in paper copys $3, 50am 
microfiche. Geological Survey Open-File Report 80-72, April, 
N9O80Se89ap, 45ahigs 4 TabeuGs Retae 

Journal Announcement: SWRA1412 

Oils>shale mining activities. in, Piceance basins in northwestern 
Colorado could adversely affect the ground- and surface-water 
GUALTEVevinge the thasins Thuspesitudy wow eiet he hydrology and 
geochemistry of the area used groundwater 
solute-transport-modeling techniques to investigate the possible 
impact of the mines on water Quality. Maps of the extent and 
Structure of the aquifer were prepared and show that a saturated 
thickness of 2-000 feet occurs in the northeast part of the 
basin. Ground-water recharge in the upland areas in the east, 
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souths and west parts of the basin = moves down into deeper 
zones in the aquifer and laterally to the discharge areas 
along Piceance and Yellow Creeks. Fret esatané “zones Sand “the 
unsaturated zone -provide the majority of the dissolved solids 
found in the ground water. Precipitationse ion-exchange, and 
oxidation-reduction reactions are also occurring in the aquifer. 
Model simulations of groundwater pumpage in tracts C-a and C-b 


indicate that the altered direction of groundwater movement near 
the pumped mines will cause an Improvement in groundwater quality 
near the mines and a degradation o f water quality 
downgradient from the tracts. Model simulations of mine 
Ceaching inotract>C-a and C-b andicate that equal rates of mine 
leaching in the tracts will produce much different effects on the 
Water’ quality in the basin. Tract -(-as ~oyeVirtue of itts o'remote 
Location from perennial streams, “eure UP@primarily. @degrade the 
groundwater quality over a large area to thea nWorihe as Vote tive 
mace. Iract COeby ~ oy contrasts Nillaturimamnuyes degrade tne 
surface-water quality in Piceance Creeks with Yonlymtocalized 
effects on the groundwater quality. (USGS) 


Geologre VStructures Hydrology, and Water Quality of the 
Laramiefox Hills Aquifer in the Denver Basins Colorado 

Robson, S. Ges Wacinskiv» Aws LZawisStowskis Sir Romeros Js C. 

Geological Surveys Lakewoods CO. Water Resources Dives and 
Colorado Dept. of Natural Resourcess oenver. 

Avarleavte from Broe®of Dist -“USGS, Box 25286, Fed. Ctr... Denver, 
Ld) 80225, Prices (iets Wiis Geological Survey Hydrologic 
Investigations Attas HA-650, 1981. 3 Sheetss 13 Figs 1 Tabs 11 
Ref.s i 

Journal Announcement: SWRA15S09 

The Laramie-Fox HiltS aquifer underlies an area of about 
6,700 square miles in east-central Colorado and is an important 
water suppuyer torre many res identis Vf tre are@ae Population 
mncreases have produced increasing demands for ground water and 
have led to significant water-level declines in parts of the 
aquifer. Results of this studys which was undertaken to better 
define the water-supply potential of the aquifer, indicate that 
ime “aquifer “consists “of > anterbedded, “sandstones siltstone and 
Pete at@depths of as*much “as ~37200° feet. “The water-yielding 
sandstone and siltstone beds have a total thickness of more 
than 200 feet in some areaSe The 1978 
potentiometric-~surface map indicates thats gqrounc”™ "water -=nmoves 
from the south-central part of the aquifer toward the margins 
of the aquifer where most of the water discharges to streams 
Ande tatluvial™ aquifers. Some groundwater recharge occurs as 
downward movement Out water from the overlying Arapahoe 
aquifer. Water-level declines between 1958 and 1978 exceeded 
200 feet in an 80-square-mile area near Brightons while Tr OUune F 
aquifer is generally o f a sodium bicarbonate type with 
dissolved-solids concentrations commonly ranging from 40@ | to 
Tree mistickg rans’ “per areecns (USGS) 
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Correlation of shallow lignite beds in the Denver Formation 
near Watkinss Colorados using Lithologic and gamma ray logs. 

Sanchezs J. Des 1976 

Ue-S- Geological Survey Open-File Report 76-279, 


Chemical analysis» physical property tests, and lithologic 
description of cores and cuttings of lignite and overburden rocks 
from an area near Watkinss Colorado 

Sanchezs J. Des and Hobbs. R. Gey 1977 

U.S. Geological Survey Open-File Report 77-628, 22 p. 


Water=-Supply Assessment of the Laramie-Fox Hills Aquifer 
in Parts. goof ~Adamss Boulders Jeffersons, and weld Counties, 
Colorado 

Schneiders P. Aw Jr 

Geological Surveys Lakewoods CO. Water Resources Div. 

Available from the OFSS» USGS Box 254254 Fed. Ctr, Denvene 
CO 802257," Pexvce: Ss ou in paper copys $6.50 in 
microfiche. Geological Survey Open-File Report 80-327 (WRI), 
1980" °1 7 pr 2 vhigsA6 wpWatessuculabs aiempe ties 

Journal Announcement: SWRA1411 

Groundwater in the Laramie-Fox Hills aquifer is 3 potential 
source of supplemental municipal water supplies for the 
communities of Eries Lafayetter Louisvilles and Superior in 
Colorado. The present water supplies for these communities are 


not always adequate to meet current demands. The es So 
Geological Survey made a water-supply assessment of the 
Laramie~Fox HPLUs “aquaiter Sforetrhe Uase Bureau of Reclamations 
which is investigating and evaluating alternative sources of 
water for the communities. Recharge to the aquifer is mostly in 
the western and southwestern parts of the Study area. 
Groundwater movement 1s yenerally from. the southwest to 
northeast. Groundwater discharge in the study area is 


primarily by pumping wells. Since 1961, this pumping has caused 
water-level declines of about 250 to 300 feet from Broomfield 
to, e@asteioty beies uGotornado. Generallys water levels in other 
parts of the area have remained the same. The aggregate sand 
thickness determined from well logs ranges from 42 to 360 feet 
and the mean thickness is 229 feet. The volume of groundwater in 
storage in the study area 1s about 5 million acre-feet. 
Reported yields from 93 wells ranged yields tended to be larger 
in the areas where aggregate sand thickness is the greatest. The 
water generally changes from a sodium calcium bicarbonate type to 
a sodium calcium sulfate type as it moves through the aquifer 


away from the recharge areas. The maximum Limit 
established by the U.S. Environmental Protection Agency’ for 
nitrite plus nitrate in public-water supplies was exceeded 


In water from three wells, the maximum limit for fluoride was 
exceeded in water from two wells, and the maximum Limit for 
selenium was exceeded in water from three wells. (USGS) 
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Hydrologic Data for Water-Table Aquifers in the Boulder--Fort 
Collins--Greeley Areas Front Range Urban Corridors Colorado 

Schneiders Pe. Aw Jre Hilliers De. E. 

Geological Surveys Lakewoods CO. Water Resources Dive 

Availability: OFSS,» USGS Box 254254 Dep. Fed. Ctr. Denvers 
CO.» 80225 Paper copy $12.00- microfiche $4.00. Geological 
Survey open-file report 78-5674 July 1978. 55 pep 2 figs 1 plates, 
2 tabs 6 ref.e 

Journal Announcements SwWRA1212 

As part of the U.S. Geological Survey's investigations of the 
hydrology and geology in the Front Range Urban Corridor of 
Colorados hydrologic data relating to water-table aquifers were 
compiled during 1976-77. These data consisting of records o f 
446 wells and chemical analyses of water from 208 wells in the 
Boulder--Fort Collins--Greeley areas are presented in tabular 
form. The well-data tables contain records that were 
collected during 1976-77. The chemical analysis tables contain 
records that were collected during 1956-77. State and 
local officials in the Boulder--fort Collins=--Greeley area 
may find these data useful in planning for residential, 
commercials and industrial development. (Woodard-USGS) 


Preliminary geologic map and lignite deposits of the Strasburg 
NW quadrangles Arapahoe and Adams Counties» Colorado 

SONsters PSPESs 1972 

U.S. Geological Survey Open-File Reports geologic maps scale 
1224-000 2 sheets graphic coal sections. 


A preliminary report on a zone containing thick lLignite beds 
Denver Basins Colorado 

Soisters Paul Evo 1974 

Uese )Geological® “Strwey. > Open-File © Report (this report is 
preliminary and has not been edited or reviewed for conformity 
with Geological Survey standards)» 46 p. plus 1 p. addendum. 


A preliminary report on a zone containing thick Lignite beds-s 
benver Basins Colorado 

Soisters P. Ens 1974 

U.S. Geological Survey Open-File Report 74-274 4 tabless 6 
figuress 64 peep geologic map scale 1:250,000. 


An Overview of River-Basin Assessment Techniques in-= an 
Energy-Impacted Reygion--Yampa River Basins Colorado and Wyoming 

Steeles T. D. 

Geological Surveys Lakewoods CO. 

water Supply and Managements Vol 3+ No 3e p 1572771501979. 570 
Figr 2 Tabs 29 Ref.- 
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Journal Announcement: SWRA1308 

With increasing development of coal production, there is 
concern over increased water demand and anticipated 
environmental impacts associated with coal mining, particularly 
in the Rocky Mountain States which have small populations 
and limited water resources. These assessment studies focus on 
the Yampa River basin in northwestern Colorado and 
south-central Wyoming, andy Sinvolvers thatawoarcrpod the basin 
east of Dinosaur National Monument. Objectives include: (1) 
to evaluate the environmental and economic impacts of 
regional energy- and water-resource development for existing and 
feasible alternative policies, and (2) to describe the 
assessment methodologies used_ so that they may be applied 
to othersenergy-rich)regions@of thei! westernaveU ssn. where water 
resources are limited. The major energy resource inthe 
basin consists of near-surface coal deposits; other 
Pesources>-OVNTGand case oil shale, uranium and geothermal 
Speings-salsoF occurs neeathiec basin. The regional-appraisal 
and modeling studies used in this assessment are: ambient 
stream qualitys stream traveltime and re-aeration 
characteristicss waste-load assimilative capacitys sediment 
loadings In streams, reservoir-modeling analysises 
groundwater solute transports remote-sensing applications and 
air quality modeling. In this assessment concern was given to 
projected increased water uses and how they are to be met within 


existing use patterns and other institutional constraints. 
Continuing Studies such as these will enable resource managers 
to anticipate potential problems concerning the Impending 
coal-resource development in the Yampa River basin. 


(Ilervolino-NC) 


An Overview of River-Basin Assessment Techniques 1 raln 
Energy~Impacted Region--Yampa River Basins Colorado and Wyoming 

Steele, FPS: 

Geological Surveys Denver, CO, ° 

Water Supply and Managements Vol 34 No 34 p 151-1714 1979. 10 
Figs 2 Tabs 29 Refs 

Journal Announcement: SWRA1305 

Reported here are the results of completed basin assessment 
studies of the Yampa River Basin in northwestern Colorado and 
south-central Wyoming that had as their objectives (1) to 
evaluate the environmental and economic impact of regional energy 


and water resource development’ for existing and feasible 
alternative policiess andar C2) to describe the assessment 
methodologies used ie) that they may be applied to other 
energy-rich regions of the western U.S. where water resources 
are limited. A set of ¢ coal-resource development 
alternatives are specified in order to evaluate the effects of 
possible water demands and generated residuals on the 


region's water resources. The resultant analyses consider both 
the “direct! teffects sofacoal tnining, processings conversion and 
transportation and the indirect effects of Increased population 
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and related commercial and service needs. Based upon 
extensive field collection of hydrologic data and the analysis of 
regional economic projectionss a range of impacts of the 
projected development on the debi s ini’s.. -watier? Grnesiounc es vane 
evaluated using several data-analysis and physical modelling 
techniques. (Tickes-Arizona) 


Coal-Resource Development Alternativess Residuals Management, 
and Impacts on the Water Kesources” of the Yampa River Basins 
Colorado and Wyoming 

Steeles Te. De 

Geological Surveys Lakewoous Colo. water Resources Dive 

Paper presented at Symposium on Water Resources” and 
Fossil Fuel Productions held in Dusseldorfs Germanys September 
7-8, 1976: International Water Resources Associations 1976. 14 psp 
dei ys 1 tabs) 17) ref.- 

Journal Announcements: SWRA101C 

Development of coal resources in the Yampa River basun & int? the 
southern Rocky Mountains of the United States will have a 
variety of effects on availaole water resources. These involve 
both direct effects caused by coat extractions processings 
transports and conversion techniques utilized or proposed for 
the region and also’ indirect effects associated with regional 
economic growth. Impacts from both types of effects involve water 


resources of the basin in terms o f water withdrawals, 
consumptive uses and assimilative capacities of discharged 
residuals (that Se noneconomic byproducts). A. regional — 
residual-management analysis involves assessing ~mass— and 


energy balances of the primary economic act whi ties stieas 27 welliias 
an economic and technical evaluation of alternative strategies 
of treatment and modification of residuals discharged to the 
environment from various sources. Approaches and results to 


date of residuals-management and environmental-modeling 
techniques are described for evaluating water-resources 
impacts. of coal-related development in the Yampa River 


basins Colorado and Wyoming. (Woodard-USGS) 


Assessment Tecnniques for Modeling Water Quality in a 

River Basin Affected by Coal-Resource Development 

Steeles T. D. 

Geological Surveys Lakewood, CO. Water Resources Dive 

Paper presented at: Symposium on Modeling the Water 
Guality of the Hydrological Cycle, International Association 
of Hydrological Sciences and International Institute for Applied 
Systems Analysis», Hbadens Austrias September 11-15, 1978. 16 
Dreodtfigaolktabs 2c neh 2 

Journal Announcement: SWRA1210 

A regional water-resources assessment in the Yampa River basins 
Colorado and Wyomings used modeling techniques applied in five 
component studies to evaluate direct and indirect impacts” of 
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coal-resource develooment. Modeling o f the waste-load 
assimilative capacity of the Yampa River indicated exceedence 
of a proposed standard for nonionized ammonia concentration 
using assumptions 0 f anticipatea population growth and 
treatment-plant effluents. Traveltimes for a SO0-kilometer reach 
of the Yampa River ranged from 15.7 hours for seasonal high flow 
of 28 cubic meters per second to 120 hours for a Low flow of 
O.& cubic meter per seconds measured reaeration coefficients for 


selected subreaches ranged from 6.04 to 33.4 per day. 
Modeling of alternative configurations of proposed reservoirs 
indicated F) reduction of annual time-weighted 
dissolved=solids concentrations downstream by an estimated 34 


percent. By 19904 an increase of between 9 and 27. thousand 
metric tons of sediment derived from surface-mined areas is 
estimated to be transported annually in basin streams. Model 


simulations of a hypothetical 5/COO0 milligrams per Liter 
conservative contaminant predicted its directions rates 
and dispersion in one of the major coal-bearing aquifers 


during a 200-year period. The benefits of integrating physically 
based modeling components for assessing regional water-resources 
manayement alternatives are demonstrated. (Woodard-USGS) 


AN ENVIRONMENTAL ASSESSMENT OF IMPACTS OF COAL DEVELOPMENT ON 
THE WATER SOURCES OF THE YAMPA RIVER BASIN» COLORADO AND 
WYOMING--PHASE-1 WORK PLAN 

STEERED) Te Des BAUER + sD. Pars WENT Zot 0. “AleeeWARNERS: Rinnai 

GEOLOGICAL SURVEY» DENVER, COLO. 

OPEN~FILE REPORT) 76-367 MAY 1976. 17 Pe 2 FIGe> 3%) TAB eGR 

Journal Announcement: SWRA0919 

COAL». RESOURCES, .OF THE WESTERN UNITED STATES ARE BEING 


DEVELOPED AT EVER-INCREASING RATES, CAUSING CONCERNS OF 
THE ERFECTSi 5 OF MINENG « AND) ASSOCIATEDN: ACTIVITIES ON THE 
ENVIRONMENT, THE YAMPA RIVER BASIN IN NORTHWESTERN 


COLORADO AND SOUTH-CENTRAL wYOMING IS UNDERGOING ECONOMIC 
DEVELOPMENT OF ITS COAL» OIL AND GAS, AND URANIUM RESOURCES. 
THE YAMPA RIVER BASIN ASSESSMENT IS A 2.5-YEAR PROGRAM OF THE 
UeSe GEOLOGICAL SURVEY. ET-e lsse WES TGNE OS OPR IMAR IYER O ASSESS 
THE AVAILABILITY AND QUALITY OF THE BASIN'S WATER RESOURCES. THE 
BASIN ASSESSMENT ALSO WILL EVALUATE POTENTIAL ENVIRONMENTAL AND 
SELECTED SOCIOECONOMIC IMPACTS OF ENERGY-RESOURCE DEVELOPMENT 
PLANS PROPOSED BY MINING AND POWER COMPANIES. THIS: REBOR 
SERVES AS A PROJECT WORK PLAN FOR THE BASIN ASSESSMENT'S 
FIRST-PHASE WORK ACTIVITIES. (WOODARD-USGS) 


The Yampa River Basing Colorado and Wyoming--a Preview 
to Expanded Coal-Resource Development and its Impacts on Regional 
water Resources 

Steeles Ta Des Bavuers 0. Pes Wentzs Den, AL eWarners! J. wu 

Geological Surveys Lakewoods CO. Water Resources Div. 

Available from the National Technical Information Service, 
Springfields VA 22161 as PB-300 8154 Price codes: AO? in paper 
copys A0O01 inom ono fiche. Geological Survey wWater-Resources 
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Investigations 78-126-. Septemoer.51979t= '3Sep7 S5°F igs 16°tabs 
124 Ref.e 

Journal Announcement: SWRA1307 

Expanded coal production and conversion in the Yampa 
River basins Colorado and wyomings may have substantial impacts 
on water resourcesSs environmental amenitiess and socioeconomic 
cOnditionse Preliminary results of a 3-year basin assessment by 
the U.S. Geological Survey are given for evaluation o f 
surface- and ground-water resources using available datas 
modeling analysis of waste-load capacity of a Yampa River reach 
affected by municipal wastewater-treatment plant effluents, 
and semiquantitative descriptions o f ambient air- and 
water-quality conditions. Aspects discussed are _ possible 
constraints on proposed development due to basin compacts 
and laws regulating water resourcess possible changes in 
environmental-control reygulationss and policies on 
energy-resource leasing and land use that will influence 
regional economic development. (Woodard-USGS) 


AN ENVIRONMENTAL ASSESSMENT OF IMPACTS OF COAL DEVELOPMENT ON 
THE WATER RESOURCES OF THE YAMPA PIVER BASIN,s COLORADO AND 
WYOMING=-PHASE-II wORK PLAN 

SREP esels DerevAMES reali ne Ceells FBAUERS DsTPa 

GEOLOGICAL SURVEYs DENVER, COLO. 

OPEN-FILE REPORT 76-3684 MAY 1976, 33 Po 2 FIG. 2 TABs, 60 REF.e 

Journal Announcement: SWRAOQ921 

THE YAMPA RIVER BASIN ASSESSMENT IN COLORADO AND WYOMING Is 
A 2.57YEAR PROGRAM OF THE Wace GEOLOGICAL SURVEY. (lie 5 
DESIGNED PRIMARILY TO ASSESS THE AVAILABILITY AND QUALITY OF 
THE BASIN'S WATER RESOURCES. THE BASIN ASSESSMENT ALSO Welle 
EVALUATE POTENTIAL ENVIRONMENTAL AND SELECTED SOCIOECONOMIC 
IMPACTS OF ENERGY-RESOURCE DEVELOPMENT PLANS PROPOSED BY 
MINING AND POWER COMPANIES. THIS REPORT SERVES AS A PROJECT WORK 
PLAN FOR THE BASIN ASSESSMENT. sO DESCRIBES THE PROGRAM 
OBJECTIVES, AND THE VARIOUS APPROACHES OF ANALYSIS AND 
EVALUATION. ENVIRONMENTAL STUDIES ARE OUTLINED FOR ANALYZING 
BOTH THE DOIRECT EFFECTS OF VARIGUS PROPOSALS REGARDING COAL 
MINING,» TRANSPORTATIONs AND CONVERSIONse AND THE SECONDARY ERFECHS 
RESULTING FROM INCREASED POPULATION AND URBAN GROWTH. Vale 
BASIN ASSESSMENT IS DESIGNED TO PROVIDE FEDERAL» STATE AND 
LOCAL DECISION-MAKERS WITH THE BASIC ENVIRONMENTAL INFORMATION 
NEEDED TO FORMULATE AND TO EVALUATE POLICIES FOR THE DEVELOPMENT 
OF ENERGY RESOURCES. THE TECHNIQUES APPLIED AND CONCLUSIONS 
REACHED IN THE YAMPA RIVER BASIN ASSESSMENT SHOULD AID SIMILAR 
STUDIES IN OTHER ENERGY-RICH BASINS IN THE WESTERN UNITED 
STATES. (WOODARD-USGS) 


Hydrologic Reconnaissance of the Yampa River During Low Flows 
Dinosaur National Monuments Northwestern Colorado 

Steeles T. Des Wentzs De. Awe Warners Je We 

Geological Surveys Lakewoods CO. water Resources Div. 

Available from OFSS» USGSs Box 25425, Fed. Cty Denvers 
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Go lore SOZ25., Papers Copyeuns 3. GSsumicnot t Cheses seo oe 

Journal Announcement: SWRA1122 

A hydrologic «weconnaissance of a 7?4-kilometer reach of the 
Yampa River in Dinosaur National Monument in Colorado was 
made during the low flow in mid-August 1976. Stream discharge, 
which was measured every 16 to 24 kilometers, ranged from 
9.4 to 10.6 cubic meters per second. Variations in streamflow 
were explaineds in parts by underflows loss to ground waters and 
evaporation. Specific conductance was measured about every 2 
kilometers and indicated a downstream increase on the order of 11 


tO ac percent for the reach. Except for mercurys 
bottom=sediment trace-element concentrations in the study reach 
were less than maximum concentrations determined during 
August-September 1976 for bottom sediments at unperturbed sites 
upstream in the Yampa River basin. At one o f five 
Sampling sites, the mercury concentration in bottom sediments 


exceeded the maximum measured upstream level. (Woodard-USGS) 


MAP SHOWING POTENTIAL SOURCES OF GRAVEL AND CRUSHED-ROCK 
AGGREGATE IN THE GREATER DENVER AREA, FRONT RANGE URBAN CORRIDOR,s 
COLORADO 

LLM BE sey eee ee le LOH pee eee 

GEOLOGICAL SURVEYs DENVER», COLO. 

FOR SALE BY USGS, RESTON, VAws 22092, PRLIGEsS A aaS 
MISCELLANEOUS INVESTIGATIONS SERIES MAP I~ 85S6-A,s 1974, +14 SHB6 weet 
MAPs 1 TABs 33 REF, 

Journal Announcements: SWRAU9I24 

HIGH-QUALITY GRAVEL IN THE FRONT RANGE URBAN CORRIDOR, 
COLO. . Is RESTRICTED LARGELY TO AREAS BENEATH FLOOD PLAINS 
OF MAJOR STREAMS AND TO LOW TERRACES ALONG THESE STREAMS. 
ROCK SUITABLE FOR PROCESSING INTO CRUSHED-ROCK AGGREGATE IS 
PLENTIFUL IN THE OLDER ROGKS OF THE MOUNTAINS AND IN CERTAIN 
VOLCANIC ROCKS sOF »RHE sPOOTHILEUS SAND PLAINS. sROLENTLAU SOURCES OF 
GRAVEL OR OF AGGREGATE HAVE BEEN GROUPED INTO SEVEN MAP 
UNITS~-THREE OF GRAVEL AND FOUR OF CRUSHED-ROCK AGGREGATE. A 
POTENTIAL SOURCE OF GRAVEL=s AS HERE DEFINED AND MAPPED, 
CONTAINS 20 PERCENT OF MORE OF GRANULE~AND PEBBLE<-SIZE 
STONES «(SMALLER GHAN <2) oS elie OR 6.4 CMs BUT RETAINED ON A NO. 
i ae aU) okSee STANDARD SIEVE). THE MINIMUM GRAVEL CONTENT WAS PLACED 
ARBITRARIGY AT 20.PERCENT OF THE DEPOSIT BECAUSE THIS 1S -THEaMOSm 
[EES Y, ECONOMIC LIMIT UNDER THE MOST ADVERSE FORESEEABLE 
CONDITIONS. THE MAP UNITS ARE BASED ON DIFFERENCES IN PHYSICAL 
CHARACTERISTICS» WHICHs IN TURNeo DETERMINE RELATIVE QUALITY FOR 
DIFFERENT USES, (WOUDARD=-USGS) 


Water-GQuality Characteristics O tS 1 xa eS ma Liles Semiarid 
Watersheds in the Green River Coal Region of Colorado 

TOW Kins SJiee Bl ett ta Polk Gree Roem Se 

Geological Surveys Lakewoods CO. Water Resources Div. 

Available from the National Technical Information Services 
Springfield» VA 22161 as P88&2-20739G, Price codes: AQ6 in paper 
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copys AQT in microfiche. water-~Resources Investigations 81-19, 
1982. 96 pe 6 Figs 8 Tabs 10 Ref.» 

Journal Announcement: SWRA1601 

Analysis of major and trace constituents in streams flowing 
through six semiarid watersheds indicates that the stream 
chemistry is characterized by saturation with respect to common 
carbonate minerals (calcium, magnesiums irons manganeses, and 
lead). The solubility of the carbonate minerals may be a major 
control on the absolute and relative concentrations of calcium, 


magnesiums bicarbonates Tron, manganeses and lead; 
however-s other mechanisms probably control the 
concentrations of cadmium and Ziacs Statistical analyses 
indicate that the mean concentrations of the major ions in 
Premetuo’ climatic, areas. studied are’ significantly (P=0.05) 
different from one anothers with larger mean concentrations in 
the more arid area. Trace-metal concentrations were similar 


from one area to another and indistinguishable from site to 
site (P=0.05) for leads cadmiume and zinc. Linear regressions 
of major ion concentration to specific conductance are similar 
in both areas for sodium, bicarbonates sulfates and 
chloride. Results of the study may be useful in providingtiva 
first approximation of stream chemistry in other watersheds 
with the same geologic settings determining watersheds with 
similar geochemical controlss and determining future changes in 
stream chemistry in the watersheds studied. (USGS) 


Thermodynamic Controls on Quality of Water from Underground 
Coal Mines in Colorado 

winikie 04.2 912 

Geological Surveys Denvers CO. 

Water Resources Bulletins Vol 1% No 14 p 75-804 Februarys 
1982. 4oFigs 2 Tabs 8 Ref.» 

Journal Announcement: SWRA1512 

Coal production in Colorado has increased significantly in 
the perioag since 1965. raising questions concerning the effects 
of mine drainage on water quality. Major dissolved ions that 
contribute to the overall salinity of the waters restricting its 
Suitability for various usess are frequently found in water from 
underground coal mines. Thermodynamics provides an effective 
tool for the assessment of the origin of seepage from underground 
coal mines and for prediction of compliance with water quality 
criteria of seepaye from other mines within the same geologic 
formations. Analysis of samples from 13 of the 14 mines 
studied indicated that calite saturated water had probably 
reacted with sodium rich marine shales to produce the seepages 
which was saturated or supersaturated with respect to calcite. 
Samples showing evidence of being most completely reacted were 
composed almost entirely of sodium and bicarbonate ions and had 
a calcium to sodium activity ratio similar to that of seawater. 
The one sample not saturated with calcite was saturated with 
respect to gypsums probably as a result of simple dissolution of 
gypsum from the strata through which the groundwater percolated. 


95 


Colorado Colorado 


The primary problems which might result from reuse of the mine 
drainage would be damage or destruction of crops if the drainage 
water were used for irrigation. Also» the chloride and sulfate 
concentrations in some samples were in excess of recommended 
standards for public water supplies. (Carrolt-FRC) 


Appraisal of Ground water in the Vicinity of the 
Leadville Drainage Tunnels Lake County» Colorado 

Turks tS OT Srl ay Vora se 

Geological Surveys Lakewood, CO. Water Resources Div. 

Available from the OFSSs Box 25425, Fed. Ctres Denvers CO 
80225, $3.50 in paper copys $3.50 in microfiche. Geological 
Survey open-file report 79-1538, November 1979. 24 ps 10 Figs 5 
Tabs 13 Refs 
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Ground water in the Leadville mining district occurs in 
granites quartzite, limestones sandstones porphyry dikeSses 
and unconsolidated material. These rocks form a single aquifer 
System because the formations are hydraulically connected through 
contacts mine workingss faulting, and fracturing. The 
aquifer is recharged by precipitation and water moves toward 
California Gulch and probably toward Evans Gulche in the 
drainage basin of the Arkansas River. The Leadville drainage 
tunnel was constructed from 1943 to 1945 and tater extended 
during 1950 to 195256 in order to drain the mine workings. 
Discharge from the tunnel lowered water levels 30 to 96 feet in 
mine shafts from 1944 to 1951. Installation of an impervious 
plug in the tunnel has been’ proposed in order to reduce the 
discharge of water containing objectionable concentrations of 
trace metals into the East Fork Arkansas’ River. The proposed 
plug would reduce the discharge from the tunnels cause 
water levels east of the town of Leadville to rise, flood some 
mine workingSes and increase ground-water discharge to 
California Gulch. However, the proposed plug is not expected to 
cause water levels in Leadville to rise substantially,» but more 
Current and detailed data are needed to verify this. 
Discharge from the Leadville drainage tunnel is probably a 
mixture of water in equilibrium with carbonate aquifer materials 
from the mineralized zone, water acidified by the localized 
oxidation of pyrite from the mineralized zones and water 
nearly saturated with calcite from the glacial mantle. Based on 
Limited datas water from the carbonate mineral deposits has a 
pH of about 7.0 and concentrations of manganese of about 1,800 
micrograms per liter and zinc concentrations of about 13,000 
micrograms per liter. (USGS) 


Coal energy development in Moffat and Routt Counties of the 
Yampa River basin in Colorado-Projected primary and secondary 
economic impacts resulting from several coal-development futures 

Udis, Bernards Adamse T. He» Hesse Re Cos and Orre De. Vev 1977 
U.S. Geological Survey Contract Completion Report P. 0. 12185, 
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The South Park Coal fields Colorados ins Campbells Marius RR.» 
geologist in charges Contributions to economic geology 1908, Part 
II- Mineral Fuels 

Washburnes Chester Wes 1910 

U.S. Geoloyical Survey Bulletin 3814 p. 307-316. 


Digital Model of Ground-Water Flow in the Piceance Basins Rio 
Blanco and Garfield Countiess Colorado 

WeekSs Je 6B. 

Geological Surveys Lakewoods CO. water Resources Div. 

Available from the National Technical Information Service, 
Springfield» VA 22151 as PB-284 341, Price codes: AQ6& in _ paper 
copy» AO1 in microfiche. water-Resources Investigations 78-46, 
June 1978. 108 ps» 6 figs 2 tabs 12 refers 

Journal Announcements SWRA1124 

The digital model used to simulate ground-water flow in 
the aquifer system in the basin drained by Piceance and Yellow 


Creeks in northwestern Colorado is described in detail. The 
model is quasi three-dimensional in that it simulates 
ground-water flow in a multiaquifer system by assuming 
horizontal flow in the aquifers and vertical flow through the 
confining layers separating the aquifers. The model 
uses the iterative alternating-direction implicit procedure 
to solve the finite-difference flow equations. The digital 


model is documented by a program listing and flow charts. 
Data used in the model and sample output are presented to 
document the simulation of steady-state flow in the aquifer 
system. The variables used in the computer program and program 
options are discussed in detail. (Woodard-USGS) 


HYDROLOGIC AND GEOPHYSICAL DATA FROM THE PICEANCE BASINs 
COLORADO 

WEEKS» Je Ber WELDER» Fh. A. 

GEOLOGICAL SURVEYs DENVERs COLO. 

COLORADO Derive OF NATURAL RESOURCESs DENVER, COLORADO WATER 
RESOURCES BASIC-DATA RELEASE NO 354 1974, 121 Pr» 21 FIGs 5 PLATE, 
70 TAB.s 

Journal Announcements: SWRA0806 

POTENTIAL OIL-SHALE DEVELOPMENT AND THE NEED FOR INFORMATION ON 
THE WATER RESOURCES OF THE PICEANCE BASINe COLORADO, LED TO A 
COOPERATIVE PROJECT BETWEEN THE COLORADO DEPARTMENT OF 
NATURAL RESOURCES AND THE WoaSe GEOLOGICAL SURVEY TO PROVIDE 
THE DATA NEEDED TO EVALUATE THE EFFECTS OF FUTURE DEVELOPMENT 
ON THE HYDROLOGY OF THE PICEANCE BASIN. DATA ARE FROM 97 WELLS» 6 
SPRINGS» AND 37 CONTINUING SURFACE-WATER STATIONS. 
MISCELLANEOUS MEASUREMENTS OF DISCHARGE AND SPECIFIC CONDUCTANCE 
IN STREAMS ARE ALSO GIVEN. INCLUDED IN THIS REPORT ARE 
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GROUNDWATER AND .SURFACE=WATER» «DATA COLULECRES SY THE USSs 
GEOLUGECAL SS URVEY IN COOPERATION WITH PRIVATE COMPANIES, 
SOME OF THE DATA WERE COLLECTED IN COOPERATION WITH THE U.S. 
ATOMIC ENERGY COMMISSICONs THE U.S. BUPEAU SOFAS MINES? THE @ nese 
BUREAU OF LAND MANAGEMENT, THE COLORADO RIVER WATER 
CONSERVATION DISTRICT. AND THE COLORADO WATER CONSERVATION 
BOARD. (KNAPP=-USGS) 


HYDRAULIC TESTING AND SAMPLING OF HOLES RB-E-01 AND RB=-D-O1, 
PROJECT RIO BLANCOs RIO BLANCO COUNTY, COLORADO 

WET Riser dboume el mmdin 

GEOLOGICAL SURVEYs LAKEWOODs, COLO. 

AVAILABLE FROM NTIS» SPRINGFIELD, VA. 2S = PRICE $3.00 
PRINTED COPY, $1.45 MICROFICHE. CONTRACT REPORT 
USGS-474-150, (RIO BLANCO-1) FOR US ATOMIC ENERGY COMMISSION, 
NOVEMBER 4 ies. 28 Pp, 6 FIG. 2 TAB, 3 REF. USAEC CONTRACT 
AT(29-2)-474., 

Journal Announcement: SWRAQ718 

THE DISCHARGE OF WATER WAS MONITORED DURING DRILLING OF 
TWO HOLES (RB-E=-01 AND RB-D-01) AT THE RIO BLANCO SITE IN WESTERN 
COLORADO. RECOVERY OF WATER LEVEL WAS MEASURED FOLLOWING PERIOOS 
OF WATER WITHDRAWAL FROM HOLE Rea 0S TWO INTERVALS OF HOLE 
RB-D-01 WERE WES PED ZONE xls FROM 245 410 $845 -REET BELOW LAND 
SURFACEs HAS A TRANSMISSIVITY OF ABOUT 4,600 GALLONS PER DAY PER 
FOOT AND A STATIC WATER LEVEL OF $9.90 FEET BELOW LAND 
SURFACE. ZONE 2» FROM 882 TO 14651 FEET BELOW LAND SURFACE. HAS 
A TRANSMISSIVITY OF ABOUT 200 GALLONS PER DAY PER FOOT AND A 
STATIC WATER LEVEL OF 39365 FEET BELOW LAND SURFACE. THERE 
IS POTENTIAL AT HOLE R&B-D-01 FOR FLOW OF WATER UPWARD FROM ZONE 2 
TO ZONE 1, HOWEVER, DIFFERENCES IN QUALITY OF WATER IN THE TWO 
ZONES INDICATE THAT WATER PROBABLY DOES NOT CIRCULATE FREELY 
BETWEEN THE ZONES. (KNAPP=-USG6S) 


HYDRAULIC TESTING ACCOMPANYING DRILLING OF FIVE 
EXPLORATORY HOLESs PICEANCE CREEK BASIN» COLORADO 

WEERY .J}9 VE WIR, 1 OULNW I ODES GBA. 

GEOLOGICAL SURVEY» LAKEWOOC.s COLO. 

AVAILABLE FROM NTIS» SPRINGFIELD, VA.e Aicaleont AS USGS-3002-2 
PRICE $5.45 PRINTED COPY; $1.45 MICROFICHE. CONTRACT REPORT 
USGS-3002-2, SE PAEMG EIR) 61:9, 7,55 8S;S ERip CIDE Geant TAB, 1 REF. AEC 
CONTRACT NO. AT(49-16)-3002., 

Journal Announcement: SWRAU7O01 

FIVE EXPLORATORY CORE HOLES WHICH PENETRATED ALLUVIUM AND THE 
GREEN RIVER FORMATION WERE DRILLED IN THE PICEANCE CREEK 


BASIN, COLORADO, AND HYDROLOGIC INFORMATION WAS OBTAINED 
DURING DRILLING. TRANSMISSIVITY OF | THE © ROCKS) \CTESTED!) WASHEMnG 
(LESS THAN 77500 GALLONS PER DAY PER FOOROR PIEUD 


CONDUCTANCE OF FLUID DISCHARGED DURING DRILLING RANGED FROM 
ABOUT 500 TO ABOUT 29,000 MICROMHOS PER CENTIMETER, GENERAL 
CONCLUSIONS, BASED ON COMPARISON AND EVALUATION OF AVAILABLE 
DATA» ARE’ THAT (1) THE ROCKS HAVING GREATEST PERMEABILITY 
PENNE TRATEDS BY THEM LVED TEST UHOUES Meare ABOVE THE MAHOGANY 
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LEDGE ZONE IN THE UPPER PART OF THE PARACHUTE CREEK MEMBER OF THE 
GREEN RIVER FORMATION, (2) GROUNDWATER IN THE PENETRATED ROCKS 
BECOMES MORE MINERALIZED WITH DEPTHs NOTICEABLY AT AND BELOW THE 
MAHOGANY LEDGE ZONE; ANID @ <3) THE TEST HOLES PROBABLY ARE 
IN AN AREA OF POTENTIAL GROUNDWATER DISCHARGE. (WOODARD-USGS) 


APPRAISAL OF SHALLOW GROUND-~WATER RESOURCES, PUEBLO ARMY DEPOT, 
COLORADO 

WEMDER, Fether SHURR SD ORSYT. 

GEOLOGICAL SURVEYs DENVER, COLO. WATER RESOURCES DIV. 

GEOLOGICAL SURVEY OPEN-FILE REPORT 710064 DECEMBER 19714 44 Pp 
10 FIG, SUPWATE, §5 TAB a 87 FRE. 7 

Journal Announcement: SWRAUS17 

THe WATER “SUPPLY FOR “THE PUEBLO ARMY DEPOT-s 5) MILES EAST 
OF PUEBLO. COLO.» OS) OBTAINED FROM WELLS THAT TAP AN 
AQUIFER IN TERRACE ALLUVIUM. ADVERSELY AFFECTS THE DISCHARGE 
RATE OF INDIVIDUAL WELLS. FURTHERMOREs EXCESSIVE PUMPAGE HAS 
RESULTED IN PROGRESSIVE DETERIORATION OF WATER THE DEPOT AND 
WERE TESTED TO DETERMINE AQUIFER PROPERTIES AND PROBABLE 
VeReimD Sie THE HYDRAULIC CONDUCTIVITY DETERMINED FROM THESE Testis 
RANGED FROM ABOUT 350 TO NEARLY 600 GALLONS PER DAY PER SQUARE 
FOOT. THE TRANSMISSIVITY POR MIE @FULL “THICKNESS OF THE AQUIFER IS 
IN THE RANGE OF 77500 TO 12/000 GALLONS PER DAY PER FOOT. 
THE TWO NEW SUPPLY WELLS CAN BE PUMPED AT A COMBINED RATE OF 
ABOUT 140 GALLONS PER MINUTE. IF PUMPAGE IN THE EXISTING WELL 
Preto ES REDUCED BY THE SAME AMOUNT » SOME RECOVERY OF WATER 
LEVELS IN THE FIELD WILL OCCUR AND THE TREND IN WATER QUALITY 
DETERIORATION MAY SLOW OR EVEN REVERSE. (WOODARD-USGS) 


Geohydrologic Data from Twenty-Four Test Holes Drilled in 
the Piceance Basins RIO Blanco Countys Colorados 1975-76 

Gevders FoePAS; “Saulnvers °C. J. Jr 

Geological Surveys Lakewoods C0. Water Resources Div. 

Available trom OFSSs USGSs Box DGh257 eredamectras) Venvers ==C0 
80225 Paper copy $20.75 microfiche $5 US Geological Survey 
open-file report 78-7344 September 1978. 132 pe Tomi Ng s OS hea 7 
21 refs 

Journal Announcement: SWRA1211 

Twenty-four test holes were drilled in the Piceance basing 


northwestern Colorados to obtain geohydrologic data from 
the Uinta and Green River Formations of Eocene age. Depths of 
test holes ranged from 640 to 2/800 feet. The maximum 
quantity” "of “water discharged during the air drilling of 
individual test holes ranged from ‘Geto asu ‘gallons = per 
minute. The specific conductance of water discharged during 


drilling ranged from 100 to 50,000 micromhos per centimeter at 
25 degrees Celsius. Aquifer tests made during drilling indicate 
transmissivity at four sites ranged from 100 to 1600 feet 
squared per day ana the storage coefficient at two sites ranged 
Beene OVG004 FtoeOZ000TS [O%Depths’ to*the static water level ranged 
from 30 to 695 feet. Water levels were measured in each test 
well, and potentiometric maps constructed from these 
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measurements are comparable in configuration and altitude to 
those previously drawn from composite-head data. Water samples 
taken during drilling indicate tnats except for water from 
the Uinta Formation, the water in Piceance basin is generally 
not suited for domestic water supply due to the presence of 
excessive amounts” of certain trace constituentss notably 
fluoride. The average concentration of dissolved solids, 
based on data from the test holes, was 909 milligrams per lower 
part of the Parachute Creek Member. (Woodard-USGS$) 


Metamorphism and structural history of the Coal Creek area, 
Front Ranges Colorados jn short’ papers in the geologic and 
hydrologic sciencess Article 196 

Well ss Vind.» @Sher idan sal sails MaAGGMAl Dee > EA ea nOe 4 

U.S. Geoloyical Survey Professional Paper 424-C, D e Calica 


EFFECT OF MINE DRAINAGE ON THE QUALITY OF STREAMS IN COLORADO, 
1971-72 

WENTZs De. A. 

GEOLOGICAL SURVEY, LAKEWOODs, COLO. 

COLORADO WATER RESOURCES CIRCULAR NO 21¢ 1974. 112 .P, Qn 
PLATE, 12 TABs, 93 REF» APPEND.» 

Journal Announcement: SWRAGU717 

MINE DRAINAGE IN COLORADO Is COMMONLY ACID WATER 
CONTAINING HIGH CONCENTRATIONS OF IRON AND SULFATE. THE 
OXIDATION OF METAL SULFIDES UNDER ACID CONDITIONS RELEASES HIGH 
CONCENTRATIONS OF TRACE ELEMENTS TO THE WATER. FLELDO 
OBSERVATIONS OF TEMPERATURE, SIPEC JF ILE CONDUCTANCE, PH» 
STREAM-BOTTOM CONDITIONS» AND AQUATIC BIOTA AT 99S STREAM SLEES 
IN COLORADO DURING 1971-72 WERE USED AS A GUIDE IN COLLECTING 192 
SAMPLES FOR ANALYSIS OF SULFATE AND DISSOLVED TRACE ELEMENTS. 
APPROXIMATELY 450 MILES OF STREAMS IN 23 DIFFERENT AREAS ARE 
ADVERSELY AFFECTED BY METAL-MINE DRAINAGE. OF THE TRACE ELEMENTS 
FOR WHICH THE UZ. PUBLIC HEALTH SERVICE HAS ESTABLISHED 
DRINKING WATER STANDARDS» CADMIUM EXCEEDS ITS LIMIT IN MORE THAN 
12% OF THE SAMPLES» WHILE ARSENIC AND LEAD EXCEED THEIR LIMITS IN 
1-3% OF. THE SAMPLES, MERCURY AND SILVER STANDARDS ARE NOT 
SURPASSED, CHROMIUM WAS NOT DETECTED, COPPER AND ZINC APPEAR 
TC PRESENT THE GREATEST DANGER INSOFAR AS TOXICITY TO RESIDENT 
AQUATITGALIFE 1S CONCERNED. SACI DEPRODUGTION US LESS EOE won PROBLEM 
IN COLORADO STREAMS DRAINING METAL-MINING AREAS THAN IN STREAMS 
DRAINING THE COAL-MINING AREAS OF APPALACHIA, (KNAPP=-USGS) 


STREAM QUALITY IN RELATION TO MINE DRAINAGE IN COLORADO 

WENTZs De. Aw 

GEOLOGICAL SURVEY» DENVER, COLO. 

IN: WATER RESOURCES PROBLEMS RELATED TO MINING: AMERICAN WATER 
RESOURCES ASSOCIATION PROCEEDINGS SERIES NO 18% P 158-173, JUNE 
1974. 5 FIG. S LAB 4 #3 laRERS» 

Journal Announcements: SWRAQ9I08 

MOST OF COLORADO'S METAL DEPOSITS ARE COMPOSED OF SULFIDE ORES, 
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OXIDATION OF ASSOCIATED PYRITE YIELDS ACIDIC WATER» WHICH IN 
TURN DISSOLVES OTHER METAL SULFIDES AND RELEASES TRACE ELEMENTS 
POSS THE SURFACE DRAINAGE. THE PROCESS I$ RELATIVELY 
UNIMPORTANT IN COAL DEPOSITS WITHIN THE STATE. TRACE ELEMENTS IN 
COLORADO STREAMS DO NOT OFTEN FOLLOW A NORMAL OR SIMPLE 
LOGNORMAL FREQUENCY DISTRIBUTION. CONCENTRATIONS OF 
CADMIUM, COBALT» COPPER» IRONs LEAD» MANGANESEs MOLYBDENUM, 
NICKEL» VANADIUMs AND ZINC OCCUR IN GREATER CONCENTRATIONS IN 
STREAMS DRAINING METAL-MINING AREAS THAN IN STREAMS DRAINING 
COAL=MINING OR CONTROL AREAS. OF THESEs CADMIUM, COBALT» 
COPPER,» MANGANESE» NICKEL» AND ZINC TEND TO OCCUR TOGETHER. 
ARSENIC» CHROMIUMs MERCURYs SELENIUMs AND SILVER .DOaNOT- SEEM eTO 
OCCUR AT ANOMALOUSLY HIGH LEVELS IN METAL- OR COAL-MINING 
AREAS. BASED ON THIS STUDY-s iteelS «SUGGESTED THAT, sFLELD 
MEASUREMENTS OF SPECIFIC CONDUCTANCE AND PH CAN BE USED AS 
DEMGUEDE s GIN “THE, SELECTION, OF «STREAMS AFFECTED BY METAL MINING. 
VISUAL OBSERVATIONS OF STREAM COND LILONSa aGANS MAL SOS @HELP « IN 
SITUATIONS WHERE VISUAL OBSERVATIONS ARE DIFFICULT CFOR 
EXAMPLE» GROUNDWATER STUDIES)» MEASUREMENT OF ONE OR “MORE 
INDICATOR CHEMICAL CONSTITUENTS MAY BE FEASIBLE. IN COLORADOs 
ZINC» AND POSSIBLY SULFATEs MIGHT BE USED IN THIS REGARD. 
(WOODARD-USGS) 


Analysis of Stream Quality in the Yampa River Basins Colorado 
and Wyoming 

Wentzse De Aes Steeler T. D. 

Geological Surveys Lakewoods CO. Water Resources Div. 

Available from the National Technical Information Services 
Springfield» VA 22161 as Pb81-108904, Price codes: AO8 in paper 
copys A01 in microfiche. Geolgical Survey Water-Resources 
Investigations 80-s, April 1980. 161 pe 80 Figs 17 Tabs 59 Refer 

Journal Announcement: SWRA1404 

Historic data show no. significant water-temperature changes 
since 1951 for the Little Snake or Yampa Riverss the two 
major streams of the Yampa River basin in Colorado and Wyoming. 
Regional analyses indicate that harmonic-mean temperature is 
negatively correlated with altitude. No change’ in specific 
conductance since 1951 was noted for the Little Snake River, 


howevers specific conductance in the Yampa River has increaed 
14% since that time and is attributed to increased 
agricultural and municipal use of water. Site-specific 


relationships between major inorganic constituents and specific 
conductance for the Little Snake and Yampa Rivers were similar 
to regional relationships developed from both historic and recent 
(1975) data. These relationships provide a means for estimating 
concentrations of major inorganic constituents from specific 
conductances which is easily measured. Trace-~element and 
nutrient data collected from August 1975 through September 
1976 at 92 sites in the Yampa River basin indicate that 
water-quality degradation occurred upstream from 3 sites. The 
degradation resulted from underground drainage’ from oy nuey.c 
materials that probably are associated with coal at one sites 
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discharge from powerplant cooling-tower blowdown water at a 
second “*sa tes and runoff from a small watershed containing 
a yas fietd ‘at®tene ty othivide sices Ambient concentrations of 
dissolved and total iron and manganese frequently exceeded 
proposed Colorado water-quality standards. The concentrations of 
many dissolved and total trace elements and nutrients were 
greatest during Maren 1976s These were associated with larger 
suspended~-sediment concentrations and smaller pH values than at 
other times*®ot tthe byes ne eGu siGsy 


Surface-Water Quality in the Yampa River Basin, Colorado and 
Wyoming-~An Area of Accelerated Coal Development 

WeENt2sS0s Ads “Steetiais a ps 

Geological Surveys Lakewoods Colo. Water Resources Div. 


Paper presented at Conference on Water for Energy 
Developments Engineering Foundations Asilomar Conference 
Groundss Pacific Groves California, December 5-107 1976302 ger 


tat figs 1 tabs GOre fh, 

Journal Announcement: SWRA1022 

Coal production ~in the Yampa river basin of Colorado and 
WYOMING OOS kexpe ct edi ito | exceed ma? OMe mHulcion tons annually by 
Leh A Increased coal production and related development could 


increase withdrawals of surface water, which currently (1976) 
supplies the bulk of water used in the basin. Analyses have 
been carried out to determine ambient surface-water quality in 
the basin prior to accelerated coal-resource development. 
Regional temperature patterns, sediment yields, and 
relations between specific conductance and concentrations of 
major Inorganic chemical constituents have been determined 


from available historical data. Time-trend analyses of historical 
Stream temperatures at the mouths of the two main subbasins’ show 
no discernible changes since 1951. Over the same periods there 
has been a 14-percent increase in dissolved-solids 
concentration in one Ssubbasins although no change’ has 
occurred in the other, The historical data were complemented by 
a reconnaissance of 82 stream sites during low-flow 
conditions in August and September 19755 Ath nese sitess 
concentrations of trace elements in water and in bottom sediments 
were higher than ambient levels determined for the basin. Iron 
and manganese concentrations exceeded current drinking water 
Standards recommended by the U.S. Public Health Service (1962) 
at 40 sitess high concentrations of nitrogens phosphorouss and 
organic carbon were found at six sites. Diversity indices’ for 
benthic macroinvertebrates provide no concrete evidence’ for 
additional anomalous sites in the basin. (Woodard-USGS) 


SUMMARY APPRAISALS OF as NATION'S GROUND-WATER 
RESOURCES--RIO GRANDE REGION 

WEST» Se. Wee BROADHURST, WwW. L. 

GEOLOGICAL SURVEYs RESTON, VA. 

AVAILABLE FROM SUPT, OF DOCUMENTS» GPOs WASHINGTON», 0D.C. 
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20402 - PRICE $1.75. PROFESSIONAL PAPER &13-D, 1975. 39 P, 21 
BGs 2LTAB ce h5S WREE Os 

Journal Announcement: SWRAU8&21 

THE RIO GRANDE IS AN INTERSTATE AND INTERNATIONAL STREAM WHICH 
BEGINS IN HIGH MOUNTAINS OF COLORADO, FLOWS ACROSS NEW MEXICO, 
AND FORMS THE BOUNDARY BETWEEN TEXAS AND MEXICO. ANNUAL 
PRECIPITATION ON THE REGION TES ABOUT 86 MILLION ACRE-FEET, 
HOWEVER» ALL BUT 4 MILLION ACRE-FEET 1s RETURNED TO THE 
ATMOSPHERE BY EVAPOTRANSPIRATION. THE GROUNDWATER RESERVOIRS 
CONTAIN AN AGGREGATE OP BS 2800 MILUIONAACRE=~ FEET OF FRESH AND 
SLIGHTLY SALINE WATER IN STORAGE> WHICH COULD BE WITHDRAWN 
THROUGH WELLS. IN CONTRAST. THE SURFACE RESERVOIRS HAVE A 
COMBINED STORAGE CAPACITY OF ONLY 18 MILLION ACRE-FEET. 
WITHDRAWAL OF GROUNDWATER IN 1970 WAS 2.7 MILLION ACRE-~FEET~s OF 
WHICH 88% WAS USED FOR IRRIGATION. THE REGION APPEARS TO OFFER 
SEVERAL POSSIBILITIES FOR UTILIZING UNDERGROUND SPACE FOR 
PURPOSES OTHER THAN THE WITHDRAWAL OF WATER» SUCH AS WASTE 
DISPOSAL» ARTIFICIAL RECHARGE» WATER~QUALITY CONTROL» AND 
DEVELOPMENT OF GEOTHERMAL ENERGY. (WOODARD-USGS) 


Geology and coal resources of the Gulnares Cuchara Passes and 
Stonewall areas Huerfano and Las Animas Countiess Colorado 

coda Galtheaain.atviohnsons "RA°B2., and Dixon's Go H.» 1956 

U.S. Geological Survey Coal Investigations Map C-26- scale 
1:31,680. ¢ sheets. 


Geology and coal resources of the Starkville-Weston areas Las 
Animas Countys Colorado 

Woods Ge Hes Jrevr Johnsons Re. Bev and Dixons Ge Hes 1957 

UeSe Geological Survey Bulletin 1051, 68 p. 


Geology and coal resources of the Stonewall-Tercio areas Las 
Animas Countys Colorado 

Woods Ge Hes Jres Johnsons Re. Bev Eargles De. He» Duggners R. 
Tes and Majors Harold, 19571 

UeS. Geological Survey Coal Investigations Map C-4, scale 
13:31,680. 2 sheets. 


HYDROLOGIC DATA FROM THE PICEANCE BASINse COLORADO 
GEOLOGICAL SURVEY» DENVER» COLO. 

COLORADO DEPT OF NATURAL RESOURCES, DENVER, COLORADO WATER 
RESOURCES BASIC-~DATA RELEASE NO 31% Je ite FICKEs Je By WEEKS 
AND F. A. WELDER» COMPILERS» 1974. 246 P» 80 FIGs 91 TAB.Le 

Journal Announcements: SWRAU713 

WATER DATA COLLECTED IN AND COMPILED FOR THE PICEANCE BASINes 
COLORADOs ARE PRESENTED. INCLUDED ARE GROUNDWATER AND 
SURFACE=WATER DATA GOWGE Ce D BY THE GEOLOGICAL SURVEY AND 
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PRIVATE COMPANIES, GROUNDWATER DATA WERE COLLECTED FROM 52 
WELLS, IN THE PICEANCE  BASIN.« OF THESSe Weiss, ees auene HAVE 
TRANSMISSIVITY DATA, 16 WELLS HAVE DISCHARGE DATA, oo WELLS 
HAVE TEMPERATURE DATA, 8 WELLS HAVE VERTICAL FLOW DATA, 37 
WELLS HAVE SPECIFIC CONDUCTANCE DATAs 17 WELLS HAVE COMMON ION 
DATA» AND 18 WELLS HAVE TRACE ELEMENT DATA. A POTENTIOMETRIC 
MAP OF THE REPORT AREA IS) GIVEN. THE) MAP IS) BASED ONMIRHE 
ALTITUDE OF WATER LEVELS IN 51 OBSERVATION WELLS WHICH 
PENETRATE THE GREEN RIVER FORMATION. THE WATER-LEVEL MEASUREMENTS 
WERE MADE DURING THE SUMMER OF 1972, (KNAPP-USGS) 


Hydrologic Studies o f the USS 4 Geological Survey 
Related to Coal Development in Colorado 

Geological Surveys Lakewood» Colo. Water Resources Div. 

Open-file report 76-549, August 1976. 22 ps 5 fig.» 

Journal Announcements SwWRA1006 

This report summarizes the hydrologic studies related to coal 
development being conducted by the U.S. Geological Survey in the 
State of Colorado. The objective of the hydrologic 
data-acquisition program is to collect surface-water 
quality and quantity data and ground-water level records. 
These data are needed to define predevelopment conditions and 
to monitor the effects of construction and operation of coal 
mines and waste=disposal areas, Data-acquisition activities 
related to coal development in Colorado have concentrated on the 
Yampa River basin. A description of the hydrologic 
data-acquisition activities, including parameters collected ana 
frequency of collection, precedes the summaries of the three 
interpretive studies currently in progress. Each study 
Summary consists of the project title, definition of the problem 
being studieds objective of the Study» approach of the _ studys 
and when knowns the schedule for completion of the study and 
proposed report products resulting from the study. (Woodard-USGS) 


PUBLICATIONS OF WATER RESOURCES INVESTIGATIONS IN COLORADO 
AND SELECTED PUBLICATIONS PERTAINING TO COLORADO 

GEOLOGICAL SURVEY, DENVER, COLO. WATER RESOURCES DIV. 

GEOLOGICAL SURVEYs COLORADO DISTRICT REPORT 93 1973528 035) Pay 

Journal Announcement: SWRAU620 

THE WATER-RESOURCES PROGRAM OF THE U.S. GEOLOGICAL SURVEY 
CONSISTS OF THE COLLECTION OF BASIC INFORMATION THROUGH ITS 
HYDROLOGIC-DATA STATIONS,» AREAL HYDROLOGIC AND INTERPRETIVE 
STUDIES» AND RESEARCH PROJECTS. THE BASIC DATA COLLECTED, THE 
REO ales OF THE AREAL STUDIES, AND THE RESEARCH FINDINGS ARE 
PRESENTED MAINLY IN PUBLICATIONS OF THER UE Sr GEOLOGICAL SURVEY 
AND COLORADO AGENCIES, BUT SOME APPEAR ALSO IN TECHNICAL 
JOURNALS AND OTHER PUBLICATIONS. TaetES OSS CONTAINS 
PUBLICATIONS OF WATER~RESOURCES INVESTIGATIONS IN COLORADO THAT 
ARE EITHER PUBLISHED OR IN PREPARATION AND SELECTED PUBLICATIONS 
PERTAINING TO COLORADO, (WOODARD-USGS) 
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Foidel Creek Study Site Coal Resource and Surface Mining Potential 
Reclamation Evaluation in Route County, northwestern Colorado 

BLM, Denver, Colorado 

EMRIA Report No. 6-76 


The 4.36-square-mile Foidel Creek study site includes much of the ephemeral 
and intermittent headwater drainage to Foidel Creek. Relief in less than 2 
miles is 1080 feet. Annual precipitation is about 16 inches. Runoff occurs 
only in spring from snowmelt and spring rains. The Wadge coal in the 
Williams Fork Formation of the Mesaverde Group dips northwestward, as does 
much of the surface, and contains 31 million tons of coal no deeper than 
201.3 feet. Small quantities of water, less than 10 gallons per minute to 
wells, occur in thin discontinuous sandstone layers above, within and below 
the coal. The water is not highly mineralized, containing only hundreds of 
milligrams per liter total dissolved solids. Surface mining spoil will 
increase dissolved solids content of ground water. Proper operational and 
restoration practices should minimize or eliminate erosion and addition of 
sediment downstream. 


Lay Creek Study Site Coal Resource and Surface Mining Potential Reclamation 
Evaluation in Moffat County, northwestern Colorado 

BLM, Denver, Colorado 

EMRIA Report No. 20-78 


The 5.7 square-mile Lay Creek site consists mostly of “badlands" between 
gently sloping valley bottoms and steep slopes leading to 40-foot vertical 
escarpments of narrow dissected mesas. The site is drained by through- 
flowing Lay and Bond Creeks, both ephemeral. Annual runoff is probably less 
than 200 acre-feet. The coal is in the Fort Union Formation, which slopes 
gently northward from the Mud Springs anticline. Strippable coal resources 
in the Emerson and Blevens beds from 6.5 to more than 25 feet thick amount to 
142 million tons. Small amounts of water occur in alluvium, good quality, 
and in the coals (dissolved solids, 900 to 1,400 milligrams per liter). 
Mining would remove 4 small stock reservoirs which could be replaced readily. 
No significant hydrologic impacts are foreseen. 


Northwest Colorado Coal 
BLM, Craig, Colorado 
FES, undated (1976?) 


This document addresses impacts of approval of mine plans in existing Federal 
leases, grants of associated rights-of-way, and possible future leasing, in 
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Moffat and Routt Counties, in Colorado. Federal action would result in 
annual coal production of 15.7 billion tons by 1980, and 24.8 billion tons by 
1990. The coal would be mined both by underground and surface methods. 
Precipitation ranges from less than 8 inches to more than 24 inches annually. 
The area is drained almost entirely by the Yampa and White Rivers--major 
tributaries to the Green River flowing into the Colorado River in south- 
eastern Utah. The northwest corner of the area is drained by intermittent 
Vermillion Creek into the Green River. Water yields range from less than one 
inch of runoff in desert areas to more than 20 inches from areas at higher 
elevations. Total dissolved solids range from 50 to 500 milligrams per liter 
in streams of the area. Major water use in the area is for irrigation, which 
together with saline ground water inflow are the major causes of salinity 
(283 tons per day). Mining would add 5,000 tons per year of dissolved load 
and less than 30,000 tons of sediment annually to the Colorado River System 
by the year 1990, resulting in an insignificant, less than 1 milligram per 
liter increase in dissolved solids below Hoover Dam. Ground water occurs 
throughout the area in limited quantity, ranging from less than a gallon per 
minute from shale areas, to several tens of gallons per minute in coarser 
sedimentary rock units, to 1,500 gallons per minute from the Mississippian- 
age Madison Limestone and alluvium of larger streams. Quality ranges from 
less than 20 to more than 5,000 milligrams per liter of dissolved solids. 
Impacts of mining on ground water would be localized to the loss of a few 
wells and springs. 


Taylor Creek Study Site Coal Resource and Surface Mining Potential 
Reclamation Evaluation in the Axial Basin Coal Field, northwestern Colorado 

BLM, Denver, Colorado 

EMRIA Report No. 3-75 


The 2,000-plus acre Taylor Creek Study site in Moffat County, northwestern 
Colorado is on the southern flank of the Axial Basin. Its rolling hills and 
sloping ridges are drained by minor ephemeral tributaries to the Yampa River, 
8 to 10 miles north. The coals beneath the site are in the lower part of the 
Williams Fork Formation of the Upper Cretaceous Mesaverde Group. Coal seams 
within 200 feet of land surface range up to 12 feet thick and are separated 
by thin to thick layers of shale, siltstone and fine-grained sandstone 
layers. Thicker coal seams occur at greater depths. Water, perched on 
impermeable layers, is commonly found within 30 feet of the surface. 
Sustainable well yields probably would not exceed 5 gallons per minute. 
Small, manageable quantities of water may be encountered while surface 
mining. Proper operation and reclamation practices would reduce or eliminate 
increases in sediment to streams. 
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West-central Colorado Coal 
BLM, Montrose, Colorado 
FES, Undated (1978?) 


This statement evaluates impacts of six underground mine and reclamation 
plans in a seven-county area of west-central Colorado. Elevations and annual 
precipitation range from 4,300 feet and 10 inches on the west at the Utah 
border, to 14,000 feet and 35 inches in the east near the Continental Divide. 
The mines are in the Little Book Cliffs, Grand Mesa, Somerset, and Carbondale 
coal fields. Most of the coal is in the Cretaceous Mesaverde Group/Formation 
but in the Little Book Cliffs Field, some of the coal is in the Anchor Mine 
Tongue of the underlying Mancos Shale. The area is in the Colorado Plateau 
and Eastern Rocky Mountain Provinces, and includes the southern Piceance and 
eastern Uinta Basins. The proposed mines would produce 10.54 million tons of 
coal by the year 1990. All mine entry would be from outcrops on valley 
sides. The major rivers draining the area are the Colorado, Gunnison and 
Uncompahgre. Slopes are sparsely vegetated and erode easily. Major river 
alluvium generally yields less than 25 gallons per minute but rarely as much 
as 500 gallons per minute to wells. Some terrace deposits yield up to 1,000 
gallons per minute to wells but the deposits are soon drained. Water quality 
is generally poor because of irrigation. Wells in coals and related sand- 
stone layers generally yield less than 10 gallons per minute. Coals and 
sandstones are generally drained near outcrops. Groundwater provides 0.4 
percent of the area's water yield and 1.3 percent of its total dissolved 
solids. Mining would affect coal and sandstone aquifers in less than 0.08 
percent of the study area, and would affect no existing wells. Mining could 
disturb stream channels in 0.03 percent of the study area. Water consumption 
could reduce water yield to Upper Colorado mainstem by 3,920 acre-feet per 
year, or 0.09 percent, and increase salt load by 0.26 milligrams per liter, 
0.05 percent, at the state line, and 0.16 milligrams per liter, 0.02 percent, 
below Hoover Dam. Sediment yield would decrease during mining but after 
return to normal. Statement includes site-specific assessments of the six 
proposed mines. 


Westmoreland Short-term Coal Lease 
BLM, Montrose, Colorado 
EAR, 1977 


This record assesses the impacts of leasing 2,230 acres of Federal coal, 
three miles northwest of Paonia, Delta County, Colorado. The coal would be 
mined underground as an extension of existing Orchard Valley mine. The coal 
is the 26-foot thick "D" seam of the Mesa Verde Paonia Shale Member dipping 3 
to 6 degrees northwestward on the southern flank of the Piceance Basin. 
Overburden ranges from zero at the outcrop to 2,000 feet three miles north. 
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Initial drilling disclosed no groundwater system and no major aquifers are 
anticipated. Water requirements of 45 acre-feet per year (28 gallons per 
minute) may be obtained from nearby Stevens Gulch alluvium. Testing 2 
indicated transmissivities ranging from 1,057 to 1,750 gallons per day per 
foot, and storage coefficients ranging from 0.0003 to 0.004. Water from two 
wells in the alluvium contained 405 milligrams per liter of dissolved solids, 
mostly bicarbonate. Diversions and sediment retention dams would maintain 
the local environmental condition of the water resources. 


Coal Amendment to the Williams Fork Management Framework Plan 
BLM, Craig, Colorado 
MFP-CA, 1982 


This document ammends the Williams Fork Management Framework Plan. The study 
area, 5,707 acres in Moffat and Routt Counties, 20 miles southwest of 
Steamboat Springs in northwestern Colorado, includes 5,063 acres of Federal 
coal potentially suitable for surface or underground mining. Parts of Fish 
and Middle Creek flood plains are considered unsuitable for coal mining or 
associated surface disturbance where 100-year flood depths would exceed 3 
feet. Sixty acres along Fish Creek are alluvial valley floors considered 
unsuitable if mining would interrupt, discontinue or preclude farming. The 
remaining land would be evaluated for suitability in detail in site-specific 
environmental impact statements if leased, and mine plans would be 
environmentally assessed. 
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GROUNDWATER GEOLOGY OF THE ROCK ISLAND=s MONMOUTHs GALESBURG=s 
AND KEWANEE AREAws ILLINOIS 

BRUECKMANNs JOHN E.s GERGSTROMs ROBERT Ef 

ILLINOIS STATE GEOLOGICAL SURVEY» URBANA. 

ILLINOIS GEOLOGICAL SURVEY REPORT OF INVESTIGATIONS 221, 1968. 
56 Pe 14 FIGs 3 TABs 44 REFse APPEND.» 

Journal Announcements: SWRA0324 

GROUNDWATER IN THE ROCK ISLANDs MONMCUTH, GALESBURG~s» AND 
KEWANEE AREAs ILLINOIS» RS) OBTAINED FROM (1) SAND AND GRAVEL 
AQUIFERS WITHIN THE GLACIAL DRIFT, (2) SHALLOW BEDROCK 
AQUIFERS THAT ARE PRIMARILY DOLOMITE OF THE NIAGARAN SERIES 
(SILURIAN) AND Wile KEOKUK~BURLINGTON LIMESTONE 
(MISSISSIPPIAN)s AND (3) DEEP BEDROCK AQUIFERS» PRIMARILY THE 
ORDOVICIAN ANCELL GROUP (GLENWOOD-ST. PETER SANDSTONE) 
AND THE CAMBRIAN IRONTON-GALESVILLE SANDSTONE. MOST PRIVATE 
WATER SUPPLIES GENERALLY ARE OBTAINED FROM THE DEEP BEDROCK 
AQUIFERS. SAND AND GRAVEL AQUIFERS ARE SPARSELY DISTRIBUTED 
IN THE AREA. THE ESTIMATED TOTAL PUMPAGE OF GROUNDWATER ALONE IS 
164531000 GALLONS PER DAY FOR THE AREA. THIS CONSTITUTES 
ABOUT 50% OF THE ESTIMATED TOTAL PUMPAGE OF BOTH SURFACE AND 
GROUNDWATER AND SERVES ABOUT 63% OF THE POPULATION. 
MUNICIPALITIES NOW USING GROUNDWATER CAN PROBABLY DEVELOP 
ADDITIONAL GROUNDWATER SOURCES TO MEET INCREASED DEMANDS IN THE 
FUTURE. (KNAPP-USGS) 


Magnitude and Frequency of Floods in DUO 1s 

Carnss J. M. 

U.S. Geological Surveys 599 p. 

This report presents flood-peak data and methods of estimating 
the magnitude and frequency of floods for most streams in 
Illinois. 

Flood-frequency curves are given tor gaged sites where 10 or 
more years of flood records have been collected. Flood 
characteristics from these curves were related, by 
multiple-regression analysiss to drainage basin characteristicSe 
Regional equations are presented which relate flood-peak 
discharges to recurrence intervals of To aS pe rwor 10s £257 S07 Fand 
100 years using drainage areas main-channel slopes rainfall 
intensitys and a regional factor as independent variables. These 
equations can be used to estimate the magnitude and frequency o f 
floods at most ungaged sites where flood discharges are not 
significantly affected by regulation or urbanization. Graphs are 
presented for estimating flood magnitudes on some streams where 
the regional equations are not applicable. 

The report contains 4 compilation of peak stages and discharges 
at gaging stations having 5 or more years of record. Where 
available, all floods above a selected base are included in the 
tabulations. Only the annual maximum floods are shown for other 
stations. 
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Frequency Analysis of Illinois Floods Using Observed and 
Synthetic Streamflow Records 

Curtiss George W. 

UeS. Geological Survey Water-Resources Investigations 77-104, 
Vode cee De 

Equations, applicable Statewide, for estimating flood 
magnitudes having recurrence intervals ranging from 2 to 500 
years for unregulated rural streamss with drainage areas ranging 
from 0..02s,stoigs 0000p rsiquare Imasiesss COn0iSs atoe aco 000 Square 
kilometers), were derived by multiple regression analyses. A 
rainfall-runoff model was used in the synthesis of long-term 
annual peak data for each of 54 small watersheds (drainage areas 
less than 10.2 square-miless 26.4 square-kilometers). Synthetic 
frequency curves generated from five long-term precipitation 
Stations were combined into one synthetic curve and then this 
Synthetic Curve was combined with the observed station frequency 
curve to define the station frequency curve. Synthetic data from 
the 54 small streams, observed data at 33 small streams, and 
observed data at 154 large streams were used in the analyses. 
The most significant independent variables in the regression 
analysis for estimating flood peaks on Illinois streams were 
drainage areas slopes rainfall intensitys and an areal factor. 


Technique for estinating magnitude and frequency of floods in 
Illinois 

Curtiss Ge Wes 1977 

U.S. Geological Survey Water Resources Investigations 77-117, 
(bh tous 


Time of Concentration and Storage Coefficient Values for 
Illinois Streams 

Grafs Julia Be» Garklavss Georges and Obergse Kevin Aw 

UeS. Geological Survey water-Resources Investigations &2-13, 
Mawch? 19.8205 3:55 %Dr 

Values of time of concentration and storage coefficients two 
unit  hydrograph parameterss are presented for 194 and 120 basins 
in Illinoiss respectively. Tabulated values consist of those 
computed by previous investigators as well as those computed for 
98 basins as part of this investigation. These additional values 
were computed by calibration of the U.S. Army Corps of Engineers 


Flood Hydrograph Package CHEC-1). The Significance of 
differences in method used by each investigator to compute’ these 
unit hydrograph parameters was evaluated by statistical 


comparison of four sets of time of concentration values and three 
sets of storage coefficient values. Because no difference due to 
method was identifieds it is concluded that all of the values in 
table 1 in this report can be used in any application for which 
time of concentration and storage coefficient are required. 


A Technique for Estimating Time of Concentration = and Storage 
Coefficient Values for Illinois Streams 
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Grafs Julia 8.4 Garklavss Georges and Obergs Kevin A. 

UES. Geological Survey water-Resources Investigations 82-22, 
March 1982, 10 p. 

Values of the unit hydrograph parameters time of concentration 
(TC) and storage coefficient (R) can be estimated for streams in 
IlLlinos by a two-step technique developed from data for 98 gaged 
baStinsS neiManothe enStates The sum of TC and R is related to stream 
Wengen -(L) and main channet stope (S)eby-the-relation.(TC.+-R sub 
ees 5. Jal .expt0 39) Siexp(-0.78). “Regional.values sof .R/, (TC +. R) 
are used with values of (TC +.-R) sub e to compute estimated 
values of times Otepconcentration <iIC “sub e) and storage 
coefficient (Re). The variable R/(TC +R) ASeenOttastgnifticanttl y 
correlated with drainage areas slopes or lengths but does exhibit 
a regional trend. That variable accounts for variations in unit 
hydrograph parameters caused by physiographic variables Such as 
basin topographys flood plain development, and basin storage 
characteristics. 


Chemical Analyses of Surface Water in Illinois» 1975-774 Volume 
lIl-v Ohio River Tributaries and Mississippi River Tributaries 
South of Illinois River Basin 

Grasons Des Healys Rj We 

Geological Surveys Champaigns IL. Water Resources Div.-: 


Available trom National Technical Information Services 
Beaing fields: VA ede at asePh-299 9145 Price scodess) Alloin paper 
copys A011 in microfiche, Geological Survey Water-Resources 


Paves tigat-1.0MS aa9se 5 4:619 490 M24 AependeFigzcd. Tabsas Refer 

Journal Announcement: SWRA1304 

Samples of surface water were collected and analyzed by 
the Illinois Environmental Protection Agency. The results from 
water years 1975 to 1977 are presented in three volumes. The 
history of sampling and analytical methods used during that 
period are summarized. Stream discharge data from records of 
the U edie Geological Survey are included for all sites where 
samples were collected at gaging stations or near enough that 
reliable discharge estimates could be made. Volume Br 
includes Ohio River tributaries and Mississippi River 
tributaries south of Illinois River basin. (Woodard-USGS) 


Chemical Analyses”) of Surface water in Illinois, 1975-776 
Volume Il» Illinois River Basin and Mississippi River Tributaries 
North of Illinois River Basin 

Grasons Des Healys Rw We 

Geological Surveys Champaigns IL. Water Resources Div. 


Available from National Technical Information Service, 
Springfield» VA 22161 as PB-299 913, Price codes: A13 in paper 
copys AQ1 in microfiche. Geological Survey Water-Resources 


fauestacgats onse(9e24r03979 e282) paglefFiges:S habs. 3 Refas 
Journal Announcement: SWRA1304 
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Samples of surface water were collected and analyzed by 
the Illinois Environmental Protection Agency. The results’ from 
water years 1975 to 1977 are presented in three volumes. The 
history of sampling and analytical methods used during that 
period are summarized, Stream discharyve data from records of 
the Ges. Geological Survey are included for all sites where 
samples were collected at gaging stations or mear enough that 
reliable discharge estimates could be made. Volume II includes 
the Illinois River basin and Mississippi River tributaries north 
of Illinois River basins (Woodard-USGS) 


Chemical Analyses of Surface Water in Illinois, 1975-776 
Volume I, Des Plaines River Basin and Lake Michigan 

Grasonse Des Healys Re. We 

Geological Surveys Champaigns IL. Water Resources Div. 


Available from National Technical Information Services 
Springfield, VA 22161 as PB-299 912, Price codes: A10 in 
paper copys A01 in microfiche. Geological Survey 


water-Resources Investigations 79-234 19794 218 ps» 1 Figs 5 Tabs 
3 Refes 

Journal Announcement: SWRA1304 

Samples of surface water were collected and analyzed by the 
Illinois Environmental Protection Agency. The results from water 
years 1975 to 1977 are presented in three volumes. The history 
of sampling and analytical methods used during that period are 
Summarized. Stream discharye data from records of the U.S. 
Geological Survey are included for alt sites where samples 
were collected at gaging stations or near enough that 
reliable discharge estimates could be made. Volume I includes 
the Des Plaines River basin and Lake Michigan. (Woodard-USGS) 


Chemical Analyses of Surface-Water in Illinois, 1958-74 Volume 
IIl 

Healys Re Wee and Tolers, L. G. 

U.S. Geological Survey water-Resources Investigations 78-24, 
1978, 354 p. 

Samples of surface water were collected and analyzed by the 
Illinois Environmental Protection Agency and its predecessors the 
Stream Pollution Control Bureau of the Illinois Department of 
Public Health. The results for the period 1958 to 1974 are 
presented in tabular form and the history of sampling and 
analytical methods are summarized. Stream discharge data _ from 
records of the U.S. Geological Survey are included for all sites 
where samples were collected at gaging stations or near enough 
that reliable discharge estimates could be made. 


River Mileages and Drainaye Areas for Illinois Streams - Volume 
1, Illinois except Illinois River basin 

Healys Re. We 

UeS. Geological Survey water-Resources Investigations 79-110, 
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1979, -350 p. 
River mileages are presented for points of interest on Illinois 


streams draining 10 square miles or more. Poiints stoiff Sin terie's t 
include bridgess damss gaging stations» county liness hydrologic 
unit boundariess and major tributaries, Drainage areas are 


presented for selected sitess including total drainage area for 
any streams draining at least 100 square miles. 


River Mileages and Drainage Areas for Illinois Streams - Volume 
24 Illinois River basin 

Healy» Re We 

U.S.s Geological Survey Water-Resources Investigations 79-111, 
Peaeenes0c- p. 

River mileayes are presented for points of interest on ILlinois 
streams draining 10 square miles or more. Points of interest 
include bridges» dams» gaging stationss county liness hydrologic 
unit boundaries» and major tributaries. Drainage areas are 
presented for selected sites» including total drainage area _ for 
any streams draining at least 100 square miles. 


Chemical Analyses of Surface Water in Illinoiss 1958-74 Volume 


Healy and L.G. Toler 

U.s.S. Geological Survey water-Resources Investigations 78-22, 
WTB 585 <p. 

Samples of surface water were collected and analyzed by the 
Illinois Environmental Protection Agency and its predecessors the 
Stream Pollution Control Bureau of the Illinois Department of 
Public Health. The results for the period 1958 to 1974 are 
presented in tabular form and the history of sampling and 
analytical methods are summarized. Stream discharge data from 
records of the U.S. Geological Survey are included for all sites 
where samples were collected at gaging stations or near enough 
that reliable discharge estimates could be made. 


Chemical Analyses of Surface Water in Illinoiss 1958-74 Volume 
II 

Healys Re Weer and Tolers L. G. 

U.eSe Geoloyical Survey Wwater-Resources Investigations 78-23, 
1978s 442 p. 

Samples of surface water were collected and analyzed by the 
Illinois Environmental Protection Agency and its predecessors the 
Stream Pollution Control bureau of the Illinois Department of 
Public Health. The results for the period of 1958 to 1974 are 
presented in tabular form and the history of sampling and 
analytical methods are summarized. Stream discharge data from 
records of the U.S. Geological Survey are included for all sites 
where samples were collected at gaging stations or near enough 
that reliable discharge estimates could be made. 


HYDROGEOLOGIC DATA FROM FOUR LANDFILLS IN NORTHEASTERN ILLINOIS 
HUGHES» Ge Mes LANDONs Re. Aes FARVOLDEN, RL N. 
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ILLINOIS STATE GEOLOGICAL SURVEYs URBANA. 

ENVIRON -GEOt NOTE NO 26” ILL STATE GEOL “SURVs> MARS 1969.— 4emee 
5 FIG. 8 TABs 2 REF. GRANT NO. 5-001-01-00006-02., 

Journal Announcements: SWRAOU214 

SANITARY LANDFILLS AT 4&4 SITES IN ILLINOIS WERE DRILLED AND 
SAMPLES OF WATER AND SOLID MATERIALS WERE ANALYZED TO 
DETERMINE THE HYDROGEOLOGIC CONDITIONS AND iste (a(t is OF WASTE 
DISPOSAL IN GLACIATED TERRAIN. THE TABULATED DATA INCLUDE 
SITES OF PIEZOMETERS AND SAMPLES» ODRILLERS LOGS», SIEVE ANALYSES 
OF EARTH MATERIALS» CLAY MINERAL ANALYSES» CHEMICAL ANALYSES OF 
LEACHATE AND GROUNDWATERs AND NEUTRON ACTIVATION ANALYSES. THE 
LANDFILL MAPS INCLUDE PIEZOMETER LOCATIONS, LOCATIONS OF CROSS 
SECTIONS.» AND WATER TABLE CONTOURS. CKNAPP-USGS) 


HYDROGEOLOGY OF SOLID WASTE DISPOSAL STTES IN NORTHEASTERN 
ILLINOIS 

HUGHES» Ge. Mer LANDON» Re. Aes FARVOLDENs, Re NG 

ILLINOIS STATE GEOLOGICAL SURVEY, URBANA, 

FOR SALE BY THE SUPERINTENDENT OF DOCUMENTS, Ure 5 
GOVERNMENT PRINTING OFFICE, WASHINGTON, D. Co 20402 PRICE 
$193.5 03 REPORT SW-12D, Wo Sc ENVIRONMENTAL PROTECTION AGENCY, 
197144154 Ps g2BIE1GriecOrTAB,) SSEREE moe AREEN Dee 

Journal Announcement: SWRAQS510 

HYDROGEOLOGIC AND WATER QUALITY STUDIES OF FIVE LANDFILLS IN 
NORTHEASTERN ILLINOIS WERE CARRIED OUT OVER A FOUR-YEAR PE RAO Dig 
THE DISTRIBUTION AND CONCENTRATION OF DISSOLVED SOLIDS IN 
THE VICINITY OF FOUR OF THESE LANDFILLS WAS CONTROLLED BY THE 
CONFIGURATION OF THE GROUND-WATER FLOW SYSTEM. THE MAJOR 
FACTORS INFLUENCING THE ATTENUATION OF THE DISSOLVE De SOLS 
AFTER THEY .HAVE LEFT THE LANDFILL APPEAR -TO BE THE-PARTICLE SsAE 
OF THE EARTH MATERIALS THROUGH WHICH THESE DISSOLVED SOLIDS 
MOVE AND THE DISTANCE THAT THEY MOVE. PRECIPITATION IN 
NORTHEASTERN ILLINOIS IS ADEQUATE NATURAL ENVIRONMENT Is NOT 


CAPABLE OF CONTAINING OR ASSIMILATING THIS LEACHATE THE 
LANDFILLING OPERATION CAN PROBABLY BE MADE SAFE BY LINING THE 
DISPOSAL SITE, BY COLLECTING AND TREATING THE LEACHATE 


OR BY OTHER RELATIVELY SIMPLE ENGINEERING PROCEDURES. 
(DAVIS-CHICAGO) 


Low-Flow Frequencies of Illinois Streams 

va thawypOren Ge 

Illinois State Division of Waterwayss 1970, 317 p. 

Thisswreport  tcontalins low-flow data and regionalized low-flow 
frequency curves for all areas in Illinois where at least five 
years of record (through 1956) have been collected. 

In the first section minimum average flows for periods of 1» 7s 
15 304 604 1204 and 183 days are tabulated for the benefit of 
those who are interested in the amount of flow available in the 
stream with minor or no storage. Data for 124 24% and 60 months 
are also included in the tables for those concerned with the 
minimum expected inflow into large impounding reservoirs. Six 
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separate regionalized frequency curves for each station have been 
fitted on the plotted data. These curves evaluate the minimum 
average flow expected in periods of 7,» NS ASOT GOY 12°06 “airidit 1765 
days respectively. | 

in the second section a technique is derived to serve as oa 


guide pry FE tin gre requenoys= curves CO observed data on a 
regionalized basis» and for the purpose o f extrapolating 
short-term records. This technique is based on relations 
empirically developed between Low-flow and flow-duration 
parameters. The advantage of using this approach of 


regionalization and synthesis of frequency curves is that methods 
for the synthesis and regionalization of? Gidd rata onse curves ware 
already available (Mitchell, 19 Site Fico WD rat alone’ of FI Welaina's 
Streams." 


Drainage areas for Illinois Streams 

Ogatasy K. M. 

Us.S. Geological Survey Water-Resources Investigations 13-75, 
nova, @1 2006p. 

Drainage areas were tabulated for all streams in Illinois which 
drain over 100 square miles, at sites where streamflow data have 


been collected and at other selected locations. Areas were 
planimetered on U.S. Geological Survey topographic quadrangle 
maps and balanced to known areas taken from Smithsonian 


Geographical Tables of areas of quadrilaterals of the earthi’'s 
surface (procedures and stanuards recommended by Subcommittee on 
Hydrologys Federal Inter-Ayency River Basin Committee). Streams 
are tabulated in sequences firsts the Ohio River basins followed 
bye the ‘Ste! Vawrence © River*: basins and finallys the Mississippi 
River basin. Streams are listed in downstream orders starting at 
the headwaterss the rank of the stream system within each basin 
is indicated by indention. At sites where streamflow data had 


been collected» previously assigned U.S. Geological Survey 
eight-digit mumbers are used. These numberss which describe 
unique sitess increase in downstream order. ALL Locations are 
identified by reference to a towns, tand-line location, 


topographic quadrangles and county at the point where the 
drainage area was determined. An alphabetical index is provided. 


Hydrologic effects of storing Liquified sludge in strip-mined 
land 

Pattersons Ge. Le 

U.eS. Geological Survey Water Resources Investigations 82-4047., 
Sep. 

The water table near four sewage sludge storage basans) 1 =a 
strip-mined area of western Illinois» has risen about 10 feet 
since the basins were constructed in 1971. Two-dimensional 
modeling of ground-water flow in the mine spoil indicates that 
the rise is caused by Leakage from storage basin 1% The 
hydrologic-~parameter values producing the best fit between 
computed and observed head values are 7aext F 10S x pl =69 feet per 
second for the hydraulic conductivity of the mine spoils 4 x 10 
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exp(-9) feet per second (1.51 inches per year) for! o sth & 4 sare 
recharge rater, and 5.6 X 10 exp(=8) feet per second 21.1 inches 
per year) for recharge from basin 1. The model indicates that 
the volume of water leaking from basin 1 is 91,600 cubic yards 
per year. 

The principal components of the sewage sludge after the solids 
have been removed are alkalinitys nitrogens phosphoruss and 
chloride. In ground water away from the storage basins» the 
principal cation was magnesiums whereas in that near the basins, 


the principal cation was sodium, Components in higher 
concentrations near the basins were sodium, alkalinitys and 
chloride. Sulfate was the principal anion in both areas. 


Because the sodium and chloride concentrations in the sludge were 
too low to cause the higher concentrations in the ground water, 
the strip-mine spoilt used in constructing the’ basins was 
considered to be the major source of these constituents. This 
spoil had been moved from its original location and unweathered 
surfaces exposeds which allowed dissolution of carbonate and 
chloride and release of sodium through cation exchange. 


Hydrologic Characteristics of Surface-Mined Land Reclaimed by 
Sludge Irrigations Fulton Countys Illinois 

Patt ensonias Gail wrorkuentesseR. fevilancdealot ery re? «Gr. 

UeS. Geological Survey wWater-Resources Investigations 82-16, 
August 1982, 30 p. 

Analyses of water samples collected at four stream-monitoring 
stations in an area surface mined for coat and being reclaimed by 
sludge irrigation show. the principal metals to be sodium, 
calcium» and magnesium and _ the principal non-metals to be 
chloride, sulfates and bicarbonate. Comparisons of yearly mean 
chemical concentrations show no changing trends’ since the 
reclamation begans nor are there apparent differencess attributed 
to sludges between stream stations upstream and downstream from 


hel WsHitie’ Yearly suspended-sediment loads and discharge 
relationships between Stations upstream and downstream from the 
site also are not notably different. Discharge hydrographs of 


two tributary streams draining the site show a delayed response 
to precipitation compared with other streamss owing to the 
damping effect of several upstream strip-mine lakes, 

The shape of the water-table surface generally follows the 
irregular topography. Monthly water-level fluctuations in wells 
were dependent on the surface material penetrated (mined or 
unmined) and their proximity to surface discharge. The largest 
fluctuations were jin  unmined tang away from discharges whereas 
the smallest were in mined tand near discharge. The water table 
is closer to the surface in unmined land than in mined Land, 

The chemical characteristics of ground water are typical of 
those in mined areas as shown by high concentrations of sulfate, 
calcium, magnesiums chloride, irons zince and manganese. 
Howevers no changes 71M ground-water quality attributable to 
reclamation were identified, 
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Water Quality in the Sugar Creek Basin-z Bloomington and Normal, 
Illinois 

Prughs Byron Je Jre 

water-Resources Investigations 78-7&% 1978. GOIPD. 

Sugar Creeks within the twin cities of Bloomington and Normal, 
Illinoiss has differences in water quantity and quality as a 
result of urban runoff and overflows trom combined sewers. 

Water-quality data from five primary and eight secondary 
Locations showed three basic types of responses to climatic and 
hydrologic stresses. Stream temperatures and concentrations o f 
dissolved oxygens ammonia nitrogens total phosphoruss biochemical 
oxygen demands and fecal bacteria showed seasonal variations. 
Conductivity (dissolved solids). pHe chlorides and suspended 
solids concentrations varied more closely with stream discharges. 
Total organic carbone total nitrogens total phosphoruSs 
biochemical oxygen demand, and fecal coliform and_ fecal 
streptococcal bacteria concentrations exhibited variations 
indicative of initial flushing action during storm runoff. 

Selected analyses for herbicides» insecticides» and other 
complex organic compounds in solution and in bed material showed 
that these constituents were coming from sources other than the 


municipal Sanitary treatment plant effluent. Analyses for 10 
common metals: arsenics cadmiums chromiums coppers irons leads 
manganeses mercurys mickels» and zinc showed changes in 


concentrations below the muncipal sanitary plant outfall. 


Report. 


A proposed streamflow data program for Illinois 
Siebers Co Res 1970 
U.S. Geological Survey Open-File Reports 15a De 


Some chemical characteristics of mine drainage in Illinois 
Tolers Le Ges 1980 
Ue.S.e Geological Survey Open-File Report 80-4164 47 pp. 


Some chemical characteristics of mine drainage in Illinois 

Tole@rs t. Ges 1982 

U.S. Geological Survey Water-Supply Paper 2078 

Surface mining tor coal in Illinois has affected runoff from 
the mined areas and altered water quality in the streams. 
Average annual sulfate loads in streams are 3006-4000 tons per 
square mile of mined land in the Big Muddy and Saline River 
basins in southern Illinois. Relatively high concentrations of 
dissolved aluminums arsenics chromiums coppers irons, manganeses 
and zinc are commonly associated with concentrations of sulfate 
greater than about 2/000 milligrams per Lut en. 
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GROUNDWATER APPRASIAL OF THE SKILLET FORK BASIN ABOVE WAYNE 
CITY AND HELM RESERVOIR "SIFTER ILLINOIS 

WATKINS» FRANK A. JR 

GEOLOGICAL SURVEY, WASHINGTON,» D.C. 

US 9OTH CONGRs 2ND SESSs SENATE DOC NO 96, VOL 2, APPEND J» 
FP °266=205> 19°68 11 Cite. ta sehnG eae TAB.» 

Journal Announcements: SWRAU223 

MODERATE TO LARGE SUPP RITES OF GROUNDWATER ARE NOT 
AVAILABLE IN THE SKILLET FORK BASIN ABOVE WAYNE CilenYee 
IULINODS "BECAUSE (0 SRHE SUACK 10 PENATURAL SUBSURFACE STORAGE AND 
PERMEABLE AQUIFERS. THE ONLY MEANS OF OBTAINING WATER 
SUPPLIES WITH A SUSTAINED YIELD GREATER THAN 1.16 CFS, WHICH 
REPRESENTS THE STREAMFLOW EXCEEDED 90% OF THE TIME, Is 
THE CONSTRUCTION OF A RESERVOIR IN THE BASIN TO STORE WATER 
AND IMPROVE ITS QUALITY. (CKNAPP-USGS) 


GROUNDWATER APPRAISAL OF THE LITTLE WABASH BASIN ABOVE THE 
GAGE BELOW CLAY CITY AND THE LOUISVILLE RESERVOIR SITE, ILLINOIS 

WATKINS» FRANK Aw JRe NYMANs DALE Je 

GEOLOGICAL SURVEYs WASHINGTONs D.C. 

US 9OTH CONGR» 2eND SESS» SENATE DOC NO 96, VOU 822 APPEND Jo 
PPA 2=26SF MPO 6CE Pewee, VORRIG ALT en AGes 

Journal Announcement: SWRAO223 

MODERATE TO LARGE SWE IPIL IES. OF GROUNDWATER ARE AVAILABLE 
FROM SAND AND GRAVEL DEPOSITS IN SOME AREAS OF THE LITTLE wABASH 
RIVER BASINe» ILLINOIS AND ARE POSSIBLE IN OTHER AREAS IF 
THE DEPOSITS ARE THICK AND AREALLY EXTENSIVE. DEOXYGENATION IS A 
PROBLEM IN THE STREAMS, DURING LOW-FLOW PERIODS, FROM ABOVE 
THE DAMSITE DOWNSTREAM TO AT LEAST THE GAGE BELOW GEAY. SC hye AT 
THE GAGE BELOW CLAY CITY STHESTOTALU TDTSS OL VED ISG IDS ARG eALT TIMES 
GREATER THAN 500 PPM DUE TO HIGH SULFATES OR HIGH CHLORIDES OR 
BOTH. A DAM AT THE LOUISVILLE S Uz WOULD HELP BOTH THESE 
CONDITIONS. (KNAPP-USGS) 


Index to Water Resources Data for Illinois 

Winget» D. E. 

Geological Surveys Champaigns Ill. Water Resources Div. 

water-Resources Investigations 76-87 (open-file report), 1976. 
81 pe 4 tab.» 

Journal Announcement: SWRA1006 

This index to water resources data for Illinois includes 
1,275 sites where surface-water and ground-water data were 
collected through December 31,4 1975. The index is the first 
comprehensive tabulation of data collected in Illinois by the 
Ogos Geological Surveys data *“collection® "began “in: #19058 
Information included are the county codes drainage areas 
datums type of data availables period of records where data are 
filed» and the name of the current cooperating agency. The 
surface-water index is listed sequentially by station number and 
also alphabetically by station name. Station numbers for the 
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ground-water index are grouped by counties. The hydrologic 
unit index shows all sites and is Listed by the 
respective hydrologic boundaries. (Woodard-USGS) 


Water Resources Activities in Illinois published annually 
Srice *1976. 

Wingets DS "Ee. 

Geological Surveys Champaigns IL. Water Resouces Div. 

Illinois District reports. 

These reports detail the activities of the U.S. Geological 
Surveys Water Resources Division in lilinois. 

(Woodard-USGS) 


Hydrology of Area 25/ Eastern Regions Interior Coal Provinces 
Illinois 

Paenwls, ER bss Ryans Ge LYs Peart? 0D. Bor Fitzgeralds Ke Kaz 

Geological Surveys Urbanas IL. Water Resources Div. 

Geological Survey Open-File Report 81-636 (WRI), September 
0961. 06 Des 

Journal Announcement: SWRA1511 

The eastern region of the Interior Coal Province has been 
divided into 11 hydrologic study areas. Area 25s located in 


west-central IllLinoiss includes the Spoon River and small 
tributaries to the Illinois River. Pennsylvanian age rocks 
underlie most of the study area. Illinois, with the largest 
reserves of bituminous coal, is second only to Montana in 
total coal reserves. Loess soils cover most of the study area. 
Agriculture 1s the dominant land uS@. Surface water 
provides 97% of all the water used. collected at over by 
sites. Analysis for specific conductances pHs alkalinity, 
irons manganeses sulfate and many trace elements and other 


water-quality constituents have been completed. These data are 
available from computer storage through the National water Data 
Storage and Retrieval System (WATSTORE). (USGS) 


Hydrology of area 35% Eastern Regions Interior Coal Provinces 
Illinois and Kentucky 

mens; ret eis Ryans Ge les Peart, D. Bw. and Frtzgeralds K. 
Kez 1981 

Ue.S. Geological Survey Water Resources Investigations Open-File 
Report 81-403, 68 pes Cincludes Shawnee National Forest area). 


GEOLOGY FOR PLANNING IN ST. CUAIR COUNTY,» ILLINOTS 

ILLINOIS STATE GEOLOGICAL SURVEY» URBANA. 

ILLINOIS STATE GEOLOGICAL SURVEY CIRCULAR 465, VO Cale Ate 
Me JACOBS COMPILER. 35 Po 4& FIGs 8 TABs 63 REFee 

Journal Announcement: SWRAQ619 

wt CLAIR COUNTY LIES IN SOUTHWESTERN ILLINOIS ACROSS THE 
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MISSISSIPPI RIVER FROM ST. LOUIS, MISSOURI. ONETFIETLH. OF ee 
TOTAL LAND SURFACE OF 673 SQUARE MILES IS ON FLOOD PLAINS OF THE 
MISSISSIPPI AND KASKASKIA RIVERS AND SILVER’ CREEK. THE . 60000 
PLAINS ARE UNDERLAIN BY AS MUCH AS 120 FEET OF GRAVEL» SAND, 
SILT, AND CLAY. THE REMAINING FOUR-FIFTHS OF THE LAND SURFACE IS 
ON UPLANDS THAT CONTAIN FLAT OR DISSECTED PLAINS» LOW 
RIDGES AND MOUND-SHAPED HILLS» ABOUT 20 SQUARE MILES OF STRIP 
MINES, AND AN AREA OF KARST TOPOGRAPHY. MINERAL AND WATER 
RESOURCES ARE ABUNDANT IN THE COUNTY. WATER RESQURCES INCLUDE 
GROUNDWATER FROM NEAR-SURFACE UNCONSOLIDATED DEPOSITS AND 
FROM BEDROCK AND SURFACE WATER FROM THE MISSISSIPPI RIVER. IN 
SOME AREAS GEOLOGIC CONDITIONS IMPOSE LIMITATIONS ON THE USE OF 


LAND FOR PARTICULAR PROBLEMS PRECLUDE USE FOR THOSE 
PURPOSES. RARELY ARE THE LIMITATIONS SEVERE ENOUGH THAT 
THEY CANNOT BE OVERCOME BY AVAILABLE ENGINEERING AND 
CONSTRUCTION TECHNIQUES, THIS GEOLOGIC INFORMATION WAS 
PREPARED FOR LAND-USE AND RESOURCE PLANNING ON A 


COUNTY-WIDE SCALE. CWOODARD-USGS) 


water Resources Data for Illinois» published annually since 
1975 River Basin 

Geological Surveys Urbana, IL. water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161. 

Water resources data for Itlinois consist of records of 
Stages discharges and water quality of streams? stage and 
contents o f lakes and reservoirs, and water levels and water 
quality of ground-water wells. Additional water data were 
collected at various sites not involved in the Systematic 
data-collection program and are published as miscellaneous 
measurements and analyses. These data represent that part of the 
National Water Data System operated by the U.S. Geological Survey 
and cooperating States locals and Federal agencies in Illinois, 
(USGS) 


WATER RESOURCES INVESTIGATIONS IN ILLINOIS, 1977 

GEOLOGICAL SURVEYs WASHINGTON, D.C. 

GEOLOGICAL SURVEY REPORT OF INVESTIGATIONS FOLDERs 1 SHEETs 
1977. 6 FIGs 1 MAP.» 

Journal Announcement: SWRAUS15 

THE WATER RESOURCES STUDIES ANG INVESTIGATIONS OF THE UsS.s 
GEOLOGICAL SURVEY IN ILLINOIS ARE SUMMARIZED. A SELECTED 
BIBLIOGRAPHY OF MATERIAL CONCERNiNG THE STATE IS INCLUDED. A 
US Teel SeoGiv EN OF STATE AND FEDERAL AGENCIES. COUNTIES, 
AND CITIES WHO COOPERATE IN DIFFERENT PARTS OF THE PROGRAM, THE 
HYDROLOGIC DATA NETWORK CONSISTS OF 173 PRIMARY, SECONDARYs AND 
WATER MANAGEMENT STREAMFLOW STATIONS? 4 GOUNDWATER OBSERVATION 
WELLS, AND 7 WATER QUALITY OBSERVING Sale Sie SMALL STATE MAPS 
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SHOW AVERAGE ANNUAL PRECIPITATION» DISCHARGE OF PRINCIPAL 
RIVERS» AND AREAS OF FLOOD INUNDATION. A MAPs SCALE 50 MI TO 
THE INes SHOWS BY SYMBOLS» NUMBERS» AND COLORED OUTLINE THE 
HYDROLOGIC DATA NETWORK AND INVESTIGATIONS IN ILLINOIS IN JUNE 
1968. (CWOODARD=-USGS) 
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A water-quality assessment of the Anderson River watersheds 
Crawfords Duboiss Perrys and Spencer Countiess Indiana 

Ayerss Me. Aes AVES? 

UeS. Geological Survey Open-File Report 75-3254 23 p. 


A water-quality assessment of the Middle Fork Anderson River 
watersheds Crawford and Perry Countiess Indiana 

Ayerss Me Aas 1978 

U.S. Geological Survey Open-File Report ?8-?1, 31 p. 


A Water-Quality assessment of the Prairie Creek Watershed Vigo 
Countys Indiana 

Ayerss Mark A. 

U.S. Geological Survey Open-File Report 75-515, no oF 

A water-quality assessment of the Prairie Creek watershed was 
MBaceatApcile lestow Ss 1974, Stream waters were a calcium 
bicarbonate type with moderately low dissolved solids content 
except where affected by drainage from coal mines in the 
headwaters. Dissolved manganese values were above the desired 
Level of 0.05 milligram per litre at ali but two sites sampled. 
Stream waters contained less than 0.05 milligram per litre 
dissolved phosphorusse and dissolved nitrate concentrations ranged 
from 0.8 to 2.9 milligrams per litre. Fecal coliform bacteria 
concentrations manged  \fromee150se ‘too '34500*scotonies per, /100 
mitlilitres. Fecal streptococci concentrations ranged from 450 
to 2-300 colonies per 100 millilitres. The concentration of 
dieldrin in bed materials increased in a downstream direction in 
Prairie Creek from about 2 to 6 micrograms per kilogram. ‘About 
15 micrograms per kilogram PCB compounds were found in oan 
upstream sampling site and 2.3 micrograms per kilogram DDT were 
found in a downstream sampling site. The Prairie Creek benthic 
communities at two sites were 80 percent midge and black fly 
larvae» with diversity indices of 2.7 and 2.8. 


Gazetteer of Coal-Mine Lakes in Southwestern Indiana 

Bowoszel. 4. 

Geological Surveys Indianapolis, IN. Water Resources Div. 
report),s June 1979. 107 ps 54 Figs 2 Tabs 13 Ref.» 

Journal Announcement: SWRA1303 

This gazetteer is a catalog of lakes formed by surface coal 
mining in southwestern Indiana that are O.5 acre or larger 
and in nonactive mine areas. Approximately 1,000 of the lakes are 
listed by 7.5-minute quadrangle topographic-map names 
lLake-identification numbers, latitude and longitudes and county. 
Other data given are shape of lakes maximum lengths mean width, 
Length and development of shorelines surface areas orientation, 
presence of a stream inlet or outlets and geologic data 
(geologic formation of area surrounding the lake and the mined 
coal-bed member). Field data (sampling date, pHs specific 
conductances, apparent color of lake, and general vegetation 
along the shoreline) were collected for 287 of the lakes. The 
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apparent colors of the lakes observed were varying shades of 
aquasz blues browns Lime greens reds and green. Eighty percent of 
the lakes sampled were green. (Woodard - USGS) 


Ground and surface-water quality and hydrologic data from in 
and around an active surface coal-mines Clay and Vigo Counties, 
Indiana 

Bobos Le. Lev and Eikenberrys S. Eee 

Ue-S. Geological Survey. 

Few data exist from reclaimed surface coal mines to evaluate 
water quality and hydrologys particularly in areas where high 
acid-production potential material 1s selectively buried. 
Because so few data exist from these regionss a study was done to 
determine the effects of modern mining and reclamation on both 
ground and surface water in and around an active reclaimed 
surface coal mines Clay and Vigo Countiess Indiana. 

From September 1977 through February 1980, water quality and 
hydrologic data were collected from 41 wells and 24 stream sites. 
Land use in the study area was: agricultural and foresteds 
affected and unaffected by mining operationss and reclaimed and 
unreclaimed surface coal mine. 


Field measurements included water temperatures specific 
conductances pHs. Ehs dissolved oxygens ground-water elevations 
and streamflow. Water samples from wells and streams were 
analyzed for concentration of major cations and anionses 


alkalinitys hardnesss aluminums irons manganeses trace elements, 
organic carbons phosphorous and dissolved-solids residue at 180 
degrees Celsius. 

Ferrous iron concentrations were determined in water samples 
from selected wells,» and percent sulfur by weight and potential 
acidity were determined in split-drive reclaimed-cast-overburden 
samples. Additional analyses of stream samples done to determine 
(1) concentrations of elements absorbed onto streambed materials, 
(2) concentrations and particle size of suspended-sediment waters 
and (3) populations and Shannon diversity indices of 
phytoplankton in water. 


Water-Quality and other Hydrologic Data collected in and around 
a surface coal mines Clay and Vigo Countiess Indianas 1977-80 

Sobos Linda Les and Eikenberrys Stephen E,. 

UeS. Geological Survey Open-File Report 82-639, 117 p. 

Few data are available for evaluating water-quality and other 


hydrologic properties in and around surface coal mineSes 
particularly in areas where material having a high 
acid-production potential is selectively buried. This report 


contains hydrologic data collected in coal-mining areas in Clay 
and Vigo Countiess Indianas from September 1977 through February 
1980. Methods of sampling and analysis used in collecting data 
are also described. 

The data include field and laboratory measurements of water. at 
41 wells and 24 stream sites. Variables measured in the field 
include water temperature, specific conductances pHs Ehe 
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dissolved oxygens ground-water levels» and streamflows and in the 
laboratory» concentrations of major ionss alkalinitys hardness, 
trace elements (in this reports elements having concentrations of 
1 milligram per liter or less)s organic carbons phosphoruss and 
dissolved solids. Other variables measured in the laboratory 
include ferrous iron concentration of water samples from selected 
wells» percent sulfur by weight and the potential acidity of core 
samples of reclaimed cast overburden, concentrations of elements 
adsorbed on streambed materials» concentrations and particle size 
of suspended sediment in waters and populations and Shannon 
diversity indices of phytoplankton in water. Dissolved-solids 
concentrations and pH of yround water ranged from 173 to 5-130 
milligrams per liter and from 6.1 to 8.9» respectivelys and o f 
surface waters from 120 to 4,100 milligrams per liter and from 
6.1 to 8.8 respectively. 


Evaluation of ground-water qualitys coal mining region, 
southwestern Indiana. (Soon to be published). 
Bobos L. Liv and Martins J. DOD. 


Water-Quality Assessment of the Cypress Creek Watersheds 
Warrick Countys Indiana 

Bobosr Le Ler Peterss Ca Aw 

Geological Surveys Indianapoliss IN. Water Resources Div. 

Available from the National Technical Information Services 
Springfield» VA 22161 as PB80-221989, Price codes: AO04 in paper 
copys AOQ1 in microfiche. Geological Survey Water-Resources 
Investigations 80-354 May 1980. 67 ps» 17 Figs 12 Tabs 34 Ref.s 

Journal Announcement: SWRA1410 

The U.S. Soil Conservation Service needs chemical, 
biological, microbiological, and hydrological data to 
prepare an environmental evaluation of the water quality in the 
Cypress Creek watersheds warrick Countys Indes before plans can 
be devised to (1) improve water qualitys (2) minimize flooding, 
(3) reduce sedimentations and (4) provide adequate outlets for 
drainage in the watershed. The U.S. Geological Survey obtained 
these data for the Soil Conservation Service in a water-quality 
survey of the watershed from March to August 1979. Past and 
present surface coal mining is the factor having the 
greatest impact on water quality in the watershed. The upper 
reaches of Cypress Creek receive acid-mine drainage from a 
coal-mine waste slurry during periods of intense rainfall. ALL 
the remaining tributaries» except Summer Pecka ditch, drain 
mined or reclaimed lands. The general water type of Cypress 
Creek and most of its tributaries is calcium and magnesium 
sulfate. In contrasts the water type at background site 21 on 


Summer Pecka ditch is calcium sulfate. Specific conductance 
ranged from 470 to 4/730 micromhos per centimeter at 25 
degrees Celsius» and pH ranged from 1,2 to 8.8. Specific 
conductances hardnesSs and concentrations o f major TONS 


and dissolved solids were highest in tributaries affected by 
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MININGe The pH was lowest in the same tributaries. 
CON Gen. tunait 10.0St allie a surONis manganese, and sulfate in water 
samples and chlordane, DDT» and PCB's in streambed samples 


exceeded,» waten= qualwtoy eli miftis: ase t, vebys) Ghe sWiniSe Environmental 
Protection Agency. (USGS) 


HYDROGEOLOGY OF THE PRINCIPAL AQUIFERS IN SULLIVAN AND GREENE 
COUNTIES» INDIANA 

CABLE» Le Wee ROBISONs, T. M. 

GEOLOGICAL SURVEYs INDIANAPOLIS» IND. 

INDIANA DEPARTMENT OF NATURAL RESOURCES DIVISION OF WATER 
BULLETIN NOy BS.9 6 MiG Sw een yPort BB aFal Grou B35 cnP:LaALl Ge rinkG. wig Gio da ce cee 

Journal Announcement: SWRAU708 

THE ROCKS THAT UNDERLIE SULLIVAN AND GREENE COUNTIES, INDIANA, 
MAY BE PLACED IN TWO GENERAL CATEGORIES=-CONSOLI DATED AND 
UNCONSOLIDATED. BASED ON THEIR WATER-BEARING PROPERTIES THE 
CONSOLIDATED ROCKS ARE SUBDIVIDED INTO THREE MAJOR HYDROLOGIC 
UNITS. AQUIFERS IN UNIT 1 ARE RELATIVELY THICKBEDDED LIMESTONE 
AND SANDSTONE BODIES. THE AVERAGE YIELD FROM WELLS IN THIS UNIT 
IS 10 GPM WITH YIELDS OF AS MUCH AS 100 GPM REPORTED. THE 
AQUIFERS OF UNIT 2 ARE SANDSTONE BODIES WHICH OCCUR THROUGHOUT 
THE STRATA OF THIS UNIT. THE AVERAGE YIELD OF WELLS IN THIS UNIT 
IS 5 GPM, AND MAXIMUM YIELDS ARE ABOUT 20 GPM. UNIT 3 JIS SIMILAR 
IN MOST RESPECTS TO UNIT 2¢ HOWEVER» IN THIS UNIT THERE ARE FEWER 
WATER-~BEARING SANDSTONE BODIES AND» AS A CONSEQUENCE, 
AUMEROUS DRY HOLES ARE DRILLED. AQUIFERS IN THE UNCONSOLIDATED 
ROCKS OF THE 

REA ARE COARSE SAND AND GRAVEL DEPOSITS LOCATED PREDOMINANTLY 
ALONG THE STREAM VALLEYS. THE VALLEYS OF THE WABASH AND WHITE 
RIVERS CONTAIN THE THICKEST AND.» THEREFORE, THE BEST 
UNCONSOLIDATED ROCK AQUIFERS. YIELDS FROM WELLS IN THESE AQUIFERS 
AVERAGE 350 GPM WITH YIELDS OF AS MUCH AS 1,000 GPM REPORTED, 
ANALYSES OF OVER 300 WATER SAMPLES INDICATE THAT THE CONSOLIDATED 
ROCKS OF THE AREA YIELD CALCIUM BICARBONATE» SODIUM BICARBONATE, 
AND SODIUM CHLORIDE WATER, AND THE UNCONSOLIDATED ROCKS 
YIELD CALCIUM BICARBONATE WATER. (CWOODARD=-SGUS) 


Hydrogeology of the principal aquifers in Vigo and Clay 
Countiess Indiana 

Cabel € rg ile, Wevn Watka ns, Fea. cad Mews andakRobasonies TRBiMacs 10m 

Indiana Division of Water Bulletin 344 91 p. 


Ground-Water Resources of Vanderburgh Countys Indiana 
CablesL e Wee Wolfs R. ALS 


Geological Survey, Restons Va. Water Resources Dives and 
Geological Surveys St. Pauls Minn. Water Resources Div. 
Indiana Department Ont Natural ResourcesSs Indianapolis, 


Bulletin, No» 38) of. the. Division of; Waters. 19772. 37 pe 19.6 f iden 
platiesszeas: t abes Maret 

Journal Announcement: SWRA1017 

Sandstone units of Middle and Late Pennsylvanian age and sand 
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and gravel of Quaternary aye are the source of fresh (1,000 
parts per million ofaedissolved soladselor siess) ground 
water in Vanderburgh Countys [pojaneakuAGuatecseoccuresan,nolder 
Beerese a butres Owing to. their: «depths the water is too highly 


Maneralized.to be useful for. most purposes. Sand. and gravel 
deposits of the Ohio River Valley are, the best aquifer in 
Vanderburgh County. These deposits form a single hydrologic unit 
referred to as the Ohio River valley aquifer. This is the only 
aquifer in the county capable of accommodating high-yield 
wells. Properly constructed welis in this aquifer could easily 
yield 71-000 gallons per minute and more. imansmassabdsa litaeseg in 
the Ohio River valley aquifer range from 120,000 gallons” per 
Bayewper tooteand/ less near the valley walls to more than 206-000 
gallons per day per foot in the thickest parts sofesthe’ aquifer. 
The water in the aquifer is predominately a very hard calcium 
bicarbonate type having a high iron content. 
(Woodard-USGS) 


Analysis of historical surface-water~quality data in the coal 
mining region of southwestern Indiana. (Soon to be published). 
GCrawfords Ce. )Ge 


A Water-Quality Assessment. of the Feather Creek Watersheds 
Vermillion Countys Indiana 

Eikenberrys Stephen E. 

U.S. Geological Survey Open-File Report 77-4994 21 pe 

Chemical quality of surface water within the Feather Creek 
watershed iS generally good. Howeveres fecal bacteria 
concentrations are high enough to represent a potential problems 
especially because of the water-contact recreation proposed for 
the future reservoir. 

Chemical analyses of surface-water samples collected on OQctober 
Speag aon andipeniodicallyedrcom, October; 1%) 1975e5to September 28, 
1976 show that the water was calcium bicarbonate type at all 
sites except ones where it was calcium sulfate. Range of 
dissolved-solids concentration was from 290 to 1-080 milligrams 
per liter. 

Ranges of concentrations (in milligrams per Litegd) vof—-psomere of 
the dissolved constituents in water were: nitrate (as nitrogen), 
from 0.01 to 6.9% phosphate (as phosphorus)» from 0.01 to OR RAY 
Peemeotaliorganicycarbons, fromg 2.5 Pto? 16. Concentrations” of 
fecal coliform bacteria and fecal streptococci bacteria ranged 
Peppe60 to 67200. and-70-to118s000} colonies, pero, I O0iemillilitersy 
respectively. 

Concentration of dieldrin in bed materials from two sites was 
0.4 microgram per kilograms but aldrin, chlordanes DDDs DDEs- DDT» 
endrins heptachlors theptachlor epoxides lLindanes Toxaphenes 
polychlorinated biphenyl (PCB) and polychlorinated naphthalene 
(PCN) compounds were not detected. 

NAVICULA sp and SCENEDESMUS sp dominated the phytoplankton 
community at the site sampled and indicated an environment 
lacking in organic enrichment. CLADOPHORA sp dominated the 
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periphyton community sampled. Benthic invertebrates sampled were 
mostly caddis flies (CHEUMATOPSYCHE sp) and midges (ORTHOCLADIUS 
sp) and had a diversity index of 2.3, which indicates some 
organic enrichment of the stream. 


A Water-Quality Assessment of the Busseron Creek Watershed, 
Sullivans Vigos Greenes and Clay Countiess Indiana 

Eikenberrys S. E. 

Geological Surveys Indianapolis» IN. Water Resources Div. 

Open-file report 78-13. January 1978.°36 po 7 figs §60.tabeemen 
refs 

Journal Announcements: SWRA1113 

Chemical quality of surface water in the 237?-square mile 
Busseron Creek watersheds in Indiana, is significantly 
affected by drainage from coat mines and municipalities. 
Drainage from coal mines is primarily a problem of higher’ than 
normal dissolved-solids concentrations whereas» drainage from 
municipalities is generally a problem of bacteria and 
phytoplankton. Generally, the water is calcium bicarbonate 
types except in streams affected by drainage from coal mineses 
where the water is a mixed calcium and magnesium sulfate 
type. Ranges of concentration (in milligrams per Liter) of 
dissolved solids and of some of the chemical constituents 
dissolved in streams from September 1975 to July 1976 weres 
dissolved solids, from 104 to 2610+ irons from 0.00 to 1503 
sulfate, from 14 to 1,900 chlorides from 3.3 to 1303 nitrate 
(as nitroglen), from?’ > 0701 to 5.34 phosphate (as phosphorus), 


from 0.1 to 1.74 and total organic carbon, from® 2.4° "tosgeg, 
Range of pH was from 2.7 to 9.6 Ranges of concentration of 
chlorinated hydrocarbons Cin micrograms per kilogram) 


detected in bed material of streams were: aldrins from 0.2 to 
0.44 chlordanes from 0 to 134 DDE» from 0.0 to 0.33 dieldrin, 
tromee Os OM? Coewo wos and heptachlor epoxides from 0 to 1,0. 
Streams draining municipalities had high populations of fecal 
coliform bacteria (as many as 46-0CG0 colonies per 100 milliliter) 
and phytoplankton (as many as 190,000 cells per milliliter). 
Dissolved-oxygen concentration ranged from 2.8 to 15.0 milligrams 
per liter. (Woodard-USGS) 


Effects of Surface Mining on Water Quality in a Small 
watersheds Sullivan Countys Indiana 

Peterss J. Ge 

Geological Surveys Indianapolis» IN. Water Resources Div. 

Available from the OFSSs USGS: Box 254255 Feds Ctres Denvere 
CO 802254 Price: $8.50 in paper copys $3.50 in microfiche. 
Geological Survey Open-File Report 81-5434 June 1981. 61 pe 12 
Fige 15 Tabs 50 Ref.» 

Journal Announcement: SWRA1501 

The water quality in an unnamed tributary to Spencer Creek 
upstream and downstream from a surface mine and in South Lake 
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adjacent to the mine were monitored during a S~-year study 
(1975-79) in the 1210-acre watershed of the tributary. 
Compared with the background valuess pH and concentrations” of 
all major dissolved ions and dissolveds suspended, and streambed 
metals generally increased in Spencer Creek tributary downstream 


from the mine. Median dissolved-sodium and sulfate 
concentrations increased as much as eighteenfold and 
fourteenfolds respectively» and median dissolved-manganese and 
suspended aluminum concentrations increased as much as 


sevenfold and more than twofold. Concentrations of suspended 
metals decreased more than 50% after installation of sediment 
ponds by the mine operator. During high streamflow, 
concentrations of major ions at background and at mined sites on 
Spencer Creek tributary decreaseds but dissolved- and 
suspendged-metal concentrations increased downstream from the 
mine. South Lake exhibited seasonal stratification and mixing 
characteristics of other lakes at a similar latitude. 
Howeveres the bottom 3 feet of the water column 
demonstrated persistent chemical stratification. Phytoplankton 
populations) of the lake varied seasonally, and the 
population density patterns resembled those in other lakes at 
Latitudes similar to that of South Lake. (USGS) 


Geomorphology and quaternary geology of the Owensboro 
quadrangles Indiana and Kentucky. 

Ravyowt enka! 1965 

U.S. Geological Survey Professional Paper 488, meme 


Analysis of stormwater quality for different land uses in the 
coal-mining region of southwestern Indiana. (Soon to be 
published). 

Renns De. Ee 


Quality o f Surface water in the Coal-Mining Regions 
Southwestern Indianays March and May 1979 

Renns De. Eos Ragones Se. Eos Wilbers We Ge 

Geological Surveys Indianapolis IN. Water Resources Dive 

Available from the OFSSs USGS Box 254254 Fed. Ctraee Denvers 
COW 80225, Prices "$8.75°1n paper copys $3.50 in microfiche. 
Geological Survey Open-File Report 80-9704 September, 1980. 65 
Sei ee Pigs U5 )Tabsie Rete, 

Journal Announcements: SWRA1412 

On August 3 19774 the Surface Mine Control and Reclamation 
Acts Public Law 95-87 (the Act) was enacted by the 95th 
Congress. Under Section 507(b)(11) of the Acts an appropriate 
Federal or State agency must provide applicants for coal-mining 
permits hydrologic and water-quality information for the general 
use of proposed mining. To help meet the goals of the Act, the 
oS Geological Survey is designing a data-collection network 
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in the coal-mining region of southwestern Indiana. The purpose 
of the network is to provide hydrologic and water-quality 
data on the *general area* for coal-mining permits. Because of 
the large size of the study area and the lack of hydrologic 
and water-quality datas a preliminary assessment is being done 
to determine the factors that affect water quality mn the 
coal-mining region. This information will be used in 
designing a data network that will (1) provide the hydrologic 
and water-quality data needed by applicants for coal-mining 
permits and (2) determine the major factors that affect water 
quality. Reconnaissance data were collected at 293 sites in 
Marche, and hydrologic and water-quality data were collected 
at 84 synoptic sampling sites in May. (Synoptic sampling is 
the virtually simultaneous collection of data at specific 
sites.) In the reconnaissances, pHs specific conductance, 
dissolved-oxygen concentrations temperatures and Eh of streams 
were measured on site to provide general water-quality data. In 
the synoptic sampling, the preceding characteristics, as 
well as concentrations of various dissolved and suspended 
constituents of stream water and concentrations of heavy metals 
on streambed materialss were determined. (USGS) 


Quality o f surface-water in the coal-mining regions 
southwestern Indianas October 1979 to September 1980. (Soonmmta 
be published). 

Renns Dw. Ew» Wilbers We. Gevw and Crawfords C. G. 


Ground-Water Resources of Posey Countys Indiana 

Robisons Ts. Ms 

Geological Surveys Mineolas NY. Water Resources Div. 

Indiana Department of Natural Resources (Indianapolis). 
Bulletin Now39A4197Renetaps O8figzuadiptates ss 2ktaban! 8 Lnetee 

Journal Announcements: SWRA1111 

Glacial sand and gravel deposits in and near the Wabash and 
Chio River valleys of Posey Countys Ind...» are capable of 
yieling from 50 to more than 1,000 gallons per minute of water to 
individual wells. In the tributary valleys as much as 80 
gallons per minute has been obtained from smalls isolated sand 
and gravel deposits. In the remainder of the county, wells in 
Sandstones of Pennsylvanian age yield from 5 to 25 gallons 
per minute. Natural discharge from sand and gravel into the 
wabash and Ohio Rivers is estimated to be 40 million gallons per 
days far exceeding» the °6 ‘million gallons. pen «day jestimaued 
usage of ground water in the county. The shallow ground water is 


normally of the calcium bicarbonate type and has a 
dissolved-solids concentration of less than 500 parts per 
million. In deep bedrock wellss the water is of the sodium 
bicarbonate sodium chloride type and has a dissolved-solids 
concentration of more than 500 pants .sper. milbiongs 


(Woodard-USGS) 
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Low-Flow Characteristics of Indiana Streams 

Stewarts James A. 

esi MGeologi¢tat Survey, Open=File Report8e-1007, 277 prs 8 
TUS 1, table ; 

Knowledge of low-flow characteristics of Indiana streams is 
essential to the planners and developers of water resources for 
municipals industrials» and recreational uses in the State. 
Low-flow frequency characteristics and points on the duration 
curve are given for 208 continuous-record gaging stations having 


10 or more years o f record. In additions a few 
Low-flow-frequency characteristics were estimated for each Onfs "258 
partial-record stations. Methods used for estimating these 


characteristics are included in the report. 


A preliminary biological assessment of streams in the 
coal-mining region of southwestern Indiana. CSoonw toe abe 
published). 

Wangsnesss D. Je 


Reconnaissance of stream Biota and Physical and Chemical Water 
Quality in areas of selected land use in the coal mining regione 
southwestern Indianas 1979-80 

Wangsnesss David Jes» 1982 

U.S. Geological Survey Open-File Report 82-566, 439 pe 

To help meet the goals of the Surface-Mining Control and 
Reclamation Act of 1977, the U.S. Geological Survey is assessing 
the physicals chemicals and biological characteristics of surface 
water within the coal-mining region of southwestern Indiana. 
This report discusses benthic-~invertebrate and periphyticalgal 


communities in streams draining homogeneous-~agricultural, 
forested, active/reclaimed-mines reclaimed-mines and 
unreclaimed-mine watersheds--and relates the biological 


communities to the physical and chemical characteristics of the 
streams. 

Alkalinity and pH were lower and the concentrations o f 
dissolved solids» suspended solidss calciums magnesiums sodiums 
potassium, sulfates irons manganeses aluminums and zinc were 
higher in unreclaimed-mine watersheds than in the other land-use 
watersheds. 

Numbers and community diversity of benthic invertebrates were 
less at sites affected by mining than at agricultural or forested 
sitess owing to (1) synergistic effects of low pHs metalss and 
Unsuitable habitat and (2) lack of colonizing drift organisms 
because of the small drainage area upstream from the mined area. 
Only a few organismss such as the caddisflies CHEUMATOPSYCHE and 
HYDROPSYCHE and the chironomids CHIRONOMUS and CRICOTOPUS were 
found in streams draining mine areas. 


Preliminary Water-Quality Assessment of the Upper White 
River Near Indianapolis» Marion Countys Indiana 

WangsnesSs De. Jes Eikenberrys S. Eos Wilber, We Gee Crawford, 
C. Ge 
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Geological Surveys Indianapolis» IN. Water Resources Div. 

Available from the OFSS, USGS Box 25425, Fed. Ctr.s Denver, 
CO 80225. Prices $7.25 in paper copys S325 0 in 
microfiche. Geological Survey Open-File Report 81-408, Marches 
198 lee SOcps sich hag’, S14 9 Tabs 24erRiesting 

Journal Announcement: SWRA1509 

The White River Park Commission 1s planning the development 
o f park facilities along the White River through Indianapolis», 
Ind. A key element in the planning is the determination of 
whether water quality of the river is Suitable for 
recreation. A preliminary water-quality assessment conducted 
August 4-5, 19804 indicated that, during low-flow steady-state 
conditionss the river is suitable for partial body contact 


recreation Cany contact with water up toe but not 
including complete submergence). Dissolved-oxygen 
concentrations varied but were higher than the Indiana 
water-quality standards established to ensure conditions 
for the maintenance of a well-balanced, warm~-water 
fish community. High fecal-coliform densities that have been 
observed in the white River during high streamflow are 
probably caused by stormwater runoff carried by combined 
storm and sanitary sewers, However, during the low-flow, 
Steady-state conditions on August 4-5, 1980, fecal-coliform 
densities were within the Indiana Standards for partial 
body contact recreation. Quantities of organic matter 


and concentrations of nutrients and heavy metals in the White 
River were generally within the limits recommended by. they Uses 
Environmental Protection Agency and were generally similar to 
values for other Indiana rivers. Chromium, coppefre leads zinces 
and mercury are accumulating in bottom materials downstream 
from 30th Street. The phytoplankton concentrations in the White 
River were high. The dominant phytoplankton species were 
indicative of rivers moderately affected by organic wastes. 
(USGS) 


Hydrology of Area 30+ Eastern Regions Interior Coal Province, 
south= western Indiana. (Soon to be published), 

Wangsnesss Ds. Jer MacKenzies Aw Lev Millers Re Leer Baileys 2. 
Chapmans and Arijoods L. D. 


Hydrology of Area 326 Eastern Regions Interior Coal Province, 
Indiana 

Wangsnessse De. Jes Millers Rw Les Baileys Ze Ce? Crawfords C. 

Geological Surveys Indianapoliss IN. Water Resources Div. 

Geological Survey Open-File Report 81-498 (WRI), August 1981, 
76 pe SS Ailgs tte Tabs es GnRe ts Append.s 

Journal Announcement: SWRA1511 

Hydrologic and water-quality information from the coal region 


injetparit’si® jot) 14 counties in southwestern Indiana are 
Summarized. Pennsylvanian and Mississippian bedrock are 
overlain by drift and till from the Kansans Illinoian-, and 
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Wisconsinan glaciers that covered two-thirds of the area. Most 
of the coal is mined from Pennsylvanian coal units. As of 1978, 
more than 1-<-billion short tons of coal had been mined from the 11 
counties. More than 12-billion short tons remained in reserve. 
During 1978.4 17.8-million short tons were mined. Coal mining 
disturbs less than 1% of the land in the study area. Sixty-two 
percent of the land use is agricultural, and 29% is forested. 
More coal is mined in the southern and western parts of the study 
area than elsewhere. Surface water in these parts had 
lower pH and alkalinity than water in the north and east parts. 
Specific conductance and concentrations of sulfates irons and 
manganese in surface water were higher in the south and west than 
elsewhere. (USGS) 


Hydrologic assessment of Area 33 eastern regions Interior Coal 
Provinces southwestern Indiana and northern Kentucky. GS00n sito 
be published). 

Wangsnesss D. Jes and others 

U.Se Geological Survey Water-Resources Investigations Open-File 
Report 81-423. 


Ground-water resources of west-central Indianas preliminary 
report-Vigo County 

Watkinss Fe Aes Jer and Jordans De Ges 1963 

Indiana Division of Water Bulletin 17,4 286 p. 


Ground-water resources of west-central Indianay preliminary 
report-Vermillion County 

Watkins» Fe Aes Jfes and Jordans 0. Ges» 1965 

Indiana Division of Water Bulletin 294 90 p. 


GROUNDWATER APPRAISAL OF THE BIG WALNUT CREEK BASIN ABOVE 
LITTLE WALNUT CREEK AND BIG WALNUT CREEK RESERVOIR SITE, INDIANA 

WATKINS» FRANK Aw JR 

GEOLOGICAL SURVEYs WASHINGTON, O0.C. 

US 90TH CONGR,» 2ND StESS~» SENATE DOC 964 VOL 2s APPEND Ja P 
278-288 1968. 11 Po & FIGs 1 TAB.» 

Journal Announcements: SWRAO0223 

LOSS OF WATER FROM A PROPOSED RESERVOIR IS POSSIBLE WHERE THE 
CHANNEL OF BIG WALNUT CREEK se INDIANA IS CUT INTO BEDROCK IN 
THE POOL AREA. DURING DRY=WEATHER PERIODS THE CREEK LOSES WATER 
IN THIS REACH. WATER SUPPLY IS NOT A PROBLEM IN THE BASIN AT 
THE PRESENT TIME BUT COULD BECOME A PROBLEM IN THE GREENCASTLE 
AREA IN A PERIOD OF SEVERE DROUGHT. (KNAPP-USGS) 


Reconnaissance for determining effects of land use and 
surficial geology on concentrations of selected elements on 
streambed materials from the coal-mining regions southwestern 
Indianas October 1979 to March 1980 

Wilbers William Ges and Bojes Rita R- 

U.S. Geological Survey Water-Resources Investigations 82-4013, 
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Sonn. 

Streambed materials were collected from 69 sampling sites in 
areas of predominantly forested, agricultural» and reclaimed and 
unreclaimed mined land in the glaciated and unglaciated parts of 
southwestern Indiana to determine whether concentrat ions #eo" 
sorbed metals and other trace elements were affected by land use 
and surficial geology. 


Streambed materials smaller than 0.062 millimeter were 
collected in. s0etcder 19: (9eszand analyzed for sorbed and 
acid-soluble metals including aluminums cadmiums chromium, 


coppers cobalts irons leads manganese, mercurys nickel and zinc 
and several nonmetals» total arsenics boron, and selenium, 

Analysis of variance indicated that differences in*tand use 
accounted for 10 percent or more of the variation in aluminumes 
arsenics cobalts irons nickels seleniums and zinc concentrations 
on streambed materials. Differences in glacial province 
GSUtt 1.Guna lL geology) did not significantly affect the 
concentrations of metals and other trace elements on streambed 
materials. Concentrations of aluminums cobalts irons nickel, 
seleniums and zinc on the tess than 0.062-millimeter fraction of 
Streambed materials from mined watersheds were significantly 
greater than the concentrations of these elements on streambed 
materials from agricultural and forested watersheds. The greater 
concentrations o f these elements are due to Gh) their 
concentrations in mine drainage and their subsequent adsorption 
and Cor). coprecip itiatiiion = twiith «ithe soxtdesa and hydroxides of 
aluminum and iron anda (2) their concentrations in coal and 
pyritic material in streambed materials. 

Concentrations of aluminum and iron on streambed materials from 
reclaimed» mined watersheds were significantly less than the 
concentrations of these metals on streambed materials from 
unreclaimeds mined watersheds. 


Preliminary assessment of the factors affecting water quality 
in the coal-mining regions southwestern Indianas March to October 
SAL (Soon to be publishea). 

Wibbie mer Wie 1Ger .Grawt-omdis, (Go aGers Renns D. Evo Ragones S. Ewes and 
Wangnesss D. J. 


Hydrologic Evaluation of a Hypothetical Coal-Mining Site Near 
Chrisneys Spencer Countys Indiana 

Zogorskis Je Sas Rameys De. Set Lamberts P. Wee Mar.tints) © Jc. ee 
Warners R, Ee 

Geological Surveys Indianapolis», IN. Water Resources Div. 

Available from sthewOFSS., | USGS: BoxwmeeS2 25 suesle dial tua Denvers 
G00 225% Piniscoes! Sit. Sb sin paper copys $3.50) iin microfiche, 
Geological Survey Open-File Report 80-1107, October, 1981. 133 
Dig O4e nF WO4ie26 shabel cake ested, 

Journal Announcement: SWRA1506 

Protecting the Natvconeks water resources is a major 
emphasis of the Surface Mining Control and Relclamation Act, 
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PL OS =875 Permanent regulations established for this Act by 
the Office of Surface Mining (OSM) require the issuance of a 
permit before mining begins. An application for a mining permit 
must include an assessment of the hydrologic characteristics o f 


the mining site and adjacent areas and a projection of the 
potential impacts of mining activities on surface water and 
ground water. OSM's permanent regulations and guidelines 


provide Little insight on the ‘Hone toteraspectntofl making tithe 
required hydrologic assessment. This investigation was completed 
to improve the understanding of the kinds of information needed 
to make such assessments by: (a) reviewing the regulations to 
Getermine what hydrologic information is required, (b) 
preparing an example hydrologic assessment using the 
regulations as a guidelines and (c) using the experience gained 
jnead and (b) ‘to identify areas lacking or needing additional 
data to make the required assessment. Hydrologic data focoethe 


study area were obtained from published and unpublished 
reportss mapse aerial photographs-s personal interviews with 
residents in the area. of the hypothetical mine sites and 
discussions with experts ion there ive lds Where data were 
unavailable, ‘synthetic’ data were generated by extrapolation 
from proximate oly similar watersheds and Comp by 
assumptions based on experience or theory. A Limited amount of 
field data was collected to corroborate and augment 


information originating from all these sources. (USGS) 


water Resources Data for Indianas Published annually since 
1975. 
Geological Surveys Indianapoliss IN. Water Resources Dive 


Water resources data for Indiana consist of ‘records of 
stages discharges and water quality of streams, stage and 
contents of lakes and reservoirss and water Levels in wells. 

Additional water data were collected at ,various sitess not 
part of the systematic data-collection program, and are 
published as miscellaneous measurementS. These data represent 


that part of the National Water Data System operated by the U.S. 
Geological Survey and cooperating State and Federal agencies in 
Indiana. (USGS) 
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Availability of groundwater in Wayne Countys Iowa 

Caygles J. W. 

Geological Surveys Llowa Citys lOwa. 

Iowa Geological Survey Water Atlas No 34 1969. 33 ps 10 Figs 6 
Tab.» 

Journal Announcement: SWRA0D310 

Information is presented on the availability and quality of 
yroundwater in Wayne Countys one of several counties in Southern 
lowa affected by a shortage of good-quality water. Only locally 
and in timited arease or only after extensive water-quality 
treatment, are suitable supplies of groundwater available to 
satisfy the water reeds. Bedrock aquifers yield variable small 
amounts of moderately to highly mineralized water. Surficial 
aquifers comprising ylacial drift and alluvium are estimated to 
yield up to 45 gpm in some areass an availability map indicates 
the areas where water supplies can be developed. 
Dissolved-solids concentrations range from about 470 mg/l in the 
alluvium to over 3600 mg/l in the deep (more than 100 feet) 
Glacial drift. Many shallow (100 feet or tess) supplies 
presently in use contain high concentrations of nitrate and 
chlorides and these concentrations are attributed to localized 
contamination. wells in the alluvium and shallow drift that are 
properly constructed and located are expected to yield 
satisfactory quality water. (Knapp-USGS) 


Definition and hydrology of the sandstone aquifers in the 
coal-bearing Pennsylvania strta of southcentral lowa 

Cayler Je Wer 19794 

Unpublished data on file in Iowa City Office ot ' Us 'S. 
Geological Survey 


Water Resources of South-Central lowa 

Cagles Je Was Heinitzs Aw Je Wee 

Geotogical Surveys Iowa Citys IAs Water Resources Div. 

lowa Geological Survey water Atlas NOw 5-e 1978. 97 pe S9figes 
Wetabs 36 ref. 

Journal Announcement: SWRA1212 

Information is presented on the availability, qualitys and use 
of ground and surface water in an eleven-county area in 
south-central Iowa. The best sources of water supply in the area 
are Red Rock and Rathbun Lakes and other impoundments. 
The Des Moines River is the only stream in the area that can 
supply adequate amounts of water without storage. Yields of 
as wells from the deeply-buried Cambrian-Ordovician aquifer. 
Yields of 150 to Des Moines and Skunk Rivers, yields from the 
alluvium in tributary valleys is suitable for most purposess 
dissolved solids generally are less than 500 is available from 
parts of all aquifers except the Devonian but only the gallons 
per day in 1972-734 ground water accounted TOreeoo. percent o f 
the total withdrawals and surface water sources made up 
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34 percent, (Woodard-USGS) 


AVAILABILITY OF GROUNDWATER IN DECATUR COUNTYs IOWA 

CAGLEs Jew Wee STEINHILBER»s We bs 

GEOLOGICAL SURVEY» IOWA CiTY, IOWA. 

IOWA GEOLOGICAL SURVEY WATER ATLAS NO 2a AGG6?sa0 27a Py 19, aes 
TAB. 

Journal Announcement: SWRAU412 

GROUNDWATER INFORMATION IS PRESENTED TO HELP SOLVE THE SUPPLY 
PROBLEMS OF SOME WATER USERS IN DECATUR COUNTY, IOWA. THE 
INFORMATION INCLUDES THE LOCATION, DEFINITION,» AND ESTIMATED 
POTENTIAL Yee tEDIS OF THE WATER-BEARING MATERIALS IN THE 
UNCONSOLIDATED DIE ORSi Ie tes AND THE UPPERMOST BEDROCK, AN 
EVALUATION OF THE GENERAL OCCURRENCE AND AVAILABILITY OF WATER 
FROM BEDROCK GROUNDWATER SOURCES. DECATUR COUNTY HAS AN AREA OF 
530 SQ MI ANDs ACCORDING TO THE 1960 CENSUS» HAS A POPULATION OF 
107539. ABOUT $55:% s0.Fa oH POPULATION LIVE ON FARMS OR IN SMALL 
COMMUNITIES WHERE THE WATER SUPPLY Igs OBTAINED FROM PRIVATE 
WELLS» PONDS AND CISTERNS. THE REMAINDER OF THE RESIDENTS LIVE IN 
TOWNS THAT HAVE MUNICIPAL WATER SYSTEMS. SMALL-TO-MODERATE 
SUPPLIES OF WATER ARE AVAILABLE FOR DEVELOPMENT FROM THE 
UNCONSOLIDATED DEPOSITS IN THE COUNTY. YIELDS OF SEVERAL 
HUNDRED GPM PER WELL CAN BE OBTAINED FROM THE DEEPER BEDROCK 
STRATA AT ABOUT 2,600 TO tnn00 Plels |i IN DEPTH. BEDROCK STRATA 
(WOODARD-USGS) 


MISSISSIPPEANS A GUILE EuRe aire oO WA 

MONIC [45 de 

GEOLOGICAL SURVEY, TOWA Glinys OWA. 

IOWA GEOLOGICAL SURVEY MISCELLANEOUS MAP SERIES 3, 197% 3 
SHEETS, 13 FIGs, 46 TAB, 3 MAP, 10 REF.s 

Journal Announcement: SWRAQ709 

THE: PURPOSE OF THIS  SeasSHicemee ATLAS Is TO PRESENT 
INFORMATION ON THE OCCURRENCE» MOVEMENT, AVAILABILITY» USEs AND 
CHEMICAL QUALITY OF WATER FROM THE MISSISSIPPIAN AQUIFER IN 
IOWA. INCLUDED 1S A BRIEF DESCRIPTION OF THE PH YiISiieGial le 
CHARACTERISTICS AND SPATIAL RELATIONS OF THE ROCKS THAT 
CONTAIN THE WATER, ALSO DISCUSSED AND EVALUATED ARE THE AREAS 
Ofs HIGH, POLLUTION, HAZ ARIDE 4:0!) THES AND UNDERLYING AQUIFERS, THE 
MISSISSIPPIAN AQUIFER UNDERLIES ABOUT 60% OF THE STATEs BUT IN 
ONLY, ABOUT. 15%; OF. THIS. AREA CAN, THE » AQULEER BE CONSIDERED A 
MAJOR SOURCE OF POTABLE WATER, THIS AREA COMPRISES ALL OR PARTS 
OF 10 COUNTIES IN THE NORTH-CENTRAL PART OF THE 
MISSISSIPPIAN OUTCROP, WHERE THE AQUIFER WILL YIELD MODERATE TO 
LARGE SUPPLIES OF GOOD TO EXGE IIS ENe QUALITY WATER TO WELLS, 
ESTIMATES OF RECHARGE AND STORAGE IN THAT REGION INDICATE THAT 
MANY TIMES THE CURRENT WITHDRAWAL RATE OF ABOUT 12 MGD CAN BE 
DEVELOPED FROM tale AQUIFER. ELSEWHERE, THE AQUIFER YIELDS 
EITHER SMALL QUANTITIES OF MODERATELY TO HIGHLY MINERALIZED WATER 
(SUBCROP AREA)» OR SMALL TO MODERATE QUANTITIES OF FAIR TO 
GOOD QUALITY WATER (SOUTHEAST OUTCROP AREA). ADDITIONAL SUPPLIES 
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PROBABLY CAN BE DEVELOPED IW BOTH AREAS. POTENTIAL 
CONTAMINATION HAZARD TO THE UNDERLYING CAMBRIAN-ORDOVICIAN 
AQUIFER EXISTS PNP THE SSURCROPPVARER!T (OF #6THE MISSISSIPPIAN 
AQUIFER. IN THAT (CKNAPP-USGS) 


Jordan Aquifer of Iowa 

Horicks P. Jer Steinhilbers, W. L. 

Geological Surveys Iowa Citys IA. 

Miscellaneous Map Series 6 1978. 20 refs 3 mapSes 
Journal Announcement: SWRA1216 


The purpose of this atlas was (1) to define and describe 
the spatial relations and physical characteristics’ of the 
Jordan aquifers 2) to present information on the 


occurrence availability» uses and chemical quality of water in 
the aquifers and (3) to define and delineate changes in the 
potentiometric surface of the aquifer. The geohydrologic 
information was divided into 3 subject headings that were 
presented on separate atlas sheets--geologys hydrologys and 
chemical quality. The Jordan aquifer is the most productive 


water-yielding unit of the Cambrian-Ordovician aquifer 
systems and is one of the most dependable sources of water supply 
for large capacity wells in Iowa. The total thickness of the 
aquifer ranges from about 400 to 450 feet in east-central and 
southeastern Iowa to about 15C feet or less Vn western 
lowa. The transmissivity of the aquifer is 


Baseline Water Quality of Iowa's Coal Region 

Slacks Le J. 

Geological Surveys Iowa Citys IA. Water Resources Div. 

Geological Survey open-file report 79-980 1979. 74 pr 1 Figs 
? Tabs ¢ Refs 

Journal Announcement: SWRA1303 

To assist the Iowa Department of Environmental Quality in 
determining the effects that coal mining and attendant activities 
will have on the water quality of Iowa streams,s the U.S. 
Geological Survey collected three sets of water-quality samples 
(representative of high-, averages and low streamflow) in the 
white Breasts Englishsaand Cedar Creek basins in south-central 
Iowa. These samples were analyzed by the U.S. Geological 
Survey Central Laboratory at Denvers Colorado, and by the Lowa 
State Hygienic Laboratory (lowa City and Des Moines). The report 
presents the data collected from May to November WOOP ait nD 
stations in the study area. (Woodard-USGS) 


WATER RESOURCES DATA FOR IOWAs published annually since 1976. 

GEOLOGICAL SURVEYs IOWA CITYs IOWA. 

AVAILABLE FROM THE NATIONAL TECHNICAL INFORMATION SERVICE, 
SPRINGFIELDs VA 221561 

WATER RESOURCES DATA FOR IOWA CONSISTS OF RECORDS OF STAGE, 
DISCHARGE, AND WATER QUALITY OF STREAMS, STAGEs CONTENTS AND 
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WATER QUALITY OF LAKES AND RESERVOIRSs AND WATER LEVELS IN 
wELLS. 

THESE DATA REPRESENT THAT PART OF THE NATIONAL WATER’ DATA 
SYSTEM OPERATED BY THE U.S. GEOLOGICAL SURVEY AND COOPERATING 
STATE AND FEDERAL AGENCIES IN IOWA. (WOODAKD-USGS) 


WATER RESOURCES INVESTIGATIONS IN IOWA, 1968 

GEOLOGICAL SURVEYs WASHINGTON, Die Gre SURVEY REPORT OF 
INVESTIGATIONS FOLDER» 1 SHEET» 1969. 4&4 FIGs 1 MAP.» 

Journal Announcements: SWRAU516 

WATER RESOURCES STUDIES AND INVESTIGATIONS OF THE U. ie 
GEOLOGICAL SURVEY IN IOwA ARE SUMMARIZED. A SELECTED 
BIBLIOGRAPHY OF MATERIAL CONCERNING THE STATE IS INCLUDED. A LIST 
IS GIVEN OF STATE AND FEDERAL AGENCIES» COUNTIES» AND CITIES WHO 
COOPERATE IN DIFFERENT PARTS OF THE PROGRAM, THE HYDROLOGIC 
QUALITY OBSERVING SITES. SMALL STATE MAPS SHOW PRINCIPAL 
SOURCES OF GROUNDWATER, NORMAL ANNUAL PRECIPITATION, 
AVERAGE ANNUAL RUNOFF, AND DISCHARGE OF THE PRINCIPAL RIVERS. A 
MAPs SCALE 30 MI TO THE INCHs SHOWS BY SYMBOLS, NUMBERS, AND 
COLORED OUTLINE THE HYDROLOGIC DATA NETWORK AND 
INVESTIGATIONS IN IOWA IN OCTOBER 1968. (WOODARD-USGS) 
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GEOHYDROLOGY OF DONIPHAN COUNTYs NORTHEASTERN KANSAS 

BAYNEs» Ce. K. 

GEOLOGICAL SURVEY-s WASHINGTON» D.C. 

FOR SALE BY USGS~e WASHINGTONes Dai Gre 202426 PRICE Sie fants 
HYDROLOGIC INVESTIGATIONS ATLAS HA-462,4 1973. 1 SHEETs 1 FIGs 6 
MAPs 1 TABs 13 REF.» 

Journal Announcement: SWRAOQ701 

THIS ONE=SHEET ATLAS DESCRIBES THE GROUNDWATER RESOURCES OF 
DONIPHAN COUNTY~s THE NORTHEASTERN MOST COUNTY IN KANSAS. 
REPORTS DESCRIBING THE WATER RESOURCES OF THE AREA CONTIGUOUS TO 
DONIPHAN COUNTY ARE LISTED IN THE SELECTED REFERENCES. THE 
LOCATIONS OF WELLS AND TEST HOLES ARE IDENTIFIED ACCORDING TO 
THE FEDERAL SYSTEM OF LAND SUBDIVISION SHOWN BY A 
WELL-NUMBERING SYSTEM DIAGRAM. ADEQUATE SUPPLIES OF WATER FOR 
DOMESTIC AND STOCK UISTE GENERALLY ARE AVAILABLE FROM WELLS 
IN THE GLACIAL DEPOSITS UNDERLYING THE UPLAND AREAS OF DAONIPHAN 
COUNTY. ADJACENT TO THE MAJOR STREAMS» THE ALACIAL DEPOSITS 
ARE THEN OR HAVE BEEN REMOVED BY EROSION. IN THESE LOCALIZED 
AREAS » SMALL SUPPLIES OF WATER ARE AVAILABLE FROM WELLS 
DRILLED INTO BEDROCK AQUIFERS. LARGE SUPPLIES OF WATER ARE 
AVAILABLE ONLY FROM WELLS IN ALLUVIAL DEPOSITS IN THE 
MISSOURI RIVER VALLEY. THE GROUNDWATER 1s HARD OR VERY 
HARD BUT MAY BE RENDERED SOFT BY SIMPLE TREATMENT. WATER FROM 
WELLS IN THE MISSOURI RIVER VALLEY AND IN SOME TRIBUTARY 
VALLEYS IS VERY HIGH IN IRON CONTENT. WATER CONTAINING EXCESSIVE 
AMOUNTS OF NITRATE OCCURS LOCALLY IN ALL THE AQUIFERS. 
(WOODARD-USGS) 


Geology and Ground-Water Resources of Brown Countys Kansas 
Baynes Charles Kes and Schoewes Walter H. 
UsS.e Geological Survey Bulletin 186. 


Ground-water Resources of Elk County in Geologys mineral 
resourcess and ground-water resources of Elk Countys Kansas 

Baynes Co Kees 1958 

Kansas Geological Survey Reports Ve Why Gite Ae iey CRAs ee 


GEOHYDROLOGY OF DONIPHAN COUNTY» NORTHEASTERN KANSAS 

BAYNE» CHARLES Ke 

KANSAS STATE GEOLOGICAL SURVEY, LAWRENCE. 

GEOLOGICAL SURVEY OPEN-FILE REPORTs 19714. 21 Po 7 FIGs 2 PLATE» 
1 TABs 13 REF.* 

Journal Announcement: SWRAU423 

DATA CONCERNING GROUNDWATER RESCURCES IN DONIPHAN COUNTY, 
KANSAS ARE PRESENTED. ADEQUATE SUPPLIES OF WATER FOR DOMESTIC 
AND STOCK USE GENERALLY ARE AVAILABLE FROM WELLS IN THE 
GLACIAL DEPOSITS UNDERLYING THE UPLAND AREAS OF DONIPHAN COUNTY. 
ADJACENT TO THE MAJOR STREAMS. THE GLACIAL DEPOSITS ARE 
THIN OR HAVE BEEN REMOVED BY EROSION. IN THESE LOCALIZED 
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AREAS» SMALE ® SUBPLIES@S0F AWATER ARE AVAILABLE —FROM. eWEDiss 
DRILLED INTO BEDROCK AQUIFERS. LARGE SUPPLIES OF WATER SARE 
AVAILABLE ONLY FROM WELLS IN ALLUVIAL DEPOSITS IN THE MISSOURI 
RUVE RMA A IBISE Yeo GROUNDWATER IN DONIPHAN COUNTY 1S.\> Ofeg eae 
CALCIUM BICARBONATE T Veit. THE CONCENTRATION OF DISSOLVED OF 
INDIVIDUAL MINERAL CONSTITUENTS WERE BELOW THE U.S. PUBLIC 
HEALTH SERVICE RECOMMENDED MAXIMUM, EXCEPT THOSE FOR NITRATE AND 
LRONG « gWHICHUPIN GRESPECHIVEM (WOODARD-USGS) 


Statistical Summaries of water-quality data for streams 
draining coal-mined areass southeastern Kansas 

BevanSs He. Ess and Diaze Aw Mew 1980 

U.S. Geological Survey Hydrologic Datas Open-File Report 
0-3 507842 ep. 


A Procedure’ for Predicting Concentrations of Dissolved Solids 
and Sulfate Ion in Streams Draining Areas Strip Mined for Coal 

BEvans ron ae. 

Geological Surveys Lawrences KS. Water Resources Div. 

Geological Survey Open-File Report 80-764 (WRI)+» August» 1980. 
NEA, pe 8 Figs 2 Tabs 14 Ref.» 

Journal Announcement: SWRA1424 


Current trends in increased coal production necessitate the 
development. of techniques to appraise the environmental 
degradation resulting from. strip mininge A procedure is 
introduced for the prediction of dissolved-solids and 
sulfate-ion concentrations in streams draining strip-mined 
areas. Concentrations are a function of the percentage of the 


drainage area that has been strip mined. These relationships are 
expressed by reyression equations computed from data collected 
in streams draining strip-mined areas of Cherokee and 
Crawford Counties in southeast Kansas. High correlation 
coefficients indicate that the relationships may be useful in the 
evaluation of present or future strip-mining operations. CUSGS) 


Description of Data-Collection System and Synopsis of Selected 
Hydrologic Data for Soldier Creek Basins Kansas 

Carswells We. J. Jr 

Geological Surveys Lawrences, KS. Water Resources Div. 

Open-file report 78-678s9duly 1978.80) pv: 321 figes 5a t abou cCmnene 
2 append. ° 

Journal Announcements: SWRA1207 

Soldier Creek basin is a longs narrow basin encompassing an 
area of about 290 square miles almost directly north of Topeka, 
Kansas. A wide range of hydrologic data has been collected in 
the basin since the spring o f 1964. These data include 
rainfall, stream discharges sediment concentrationss chemical 
quality of waters and ground-water altitudes. The data 
collection system consists of 7? recording streamflow stations» 
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5 recording rainfall stations, D4 nonrecording rainfall 
stations, and 31 ground-water observation wells, 
Sediment and chemical quality of water samples were collected 
intermittently at selected sites. A synopsis of the time and 
space distribution of rainfall and peak flow are provided in 
graphic and tabular form for selected events of rainfal and peak 
f low. Representative data concerning the chemical quality of 
water and the fluvial sediment also are included. Selected 
ground-water and seepage-investigation data are depicted 
graphicaly. (Woodard-USGS) 


Hydrologic Data for Soldier Creek Basins Kansas 

Carswell, W. J. Jr 

Geological Surveys Lawrences KS. Water Resources Div. 

Available from the National Technical Information Services 
Semanatields aVA 2216) «as. PB-288.740+7 Price codes: AQ3 in paper 
copys AQ1 tm ,emicrofache. Geological Survey Water-Resources 
Investigations 78-874 July 1978. 26 p» 1 figs 1 tabs 6 ref.» 

Journal Announcement: SWRA1209 

Selected hydgelogic. data cotlected in the Soldier Creek 
basin in northeastern Kansas are available on magnetic tape 
in card-image format. Data on the tape include water discharge 


in fifteen-minute and daily time intervals, paingal tpagein 
fifteen-minute and daily time intervalss concentrations and 
Bactacl@sssizeso.of-.suspended, sediment. particle sizes of bed 
materials ground-water levels, and chemical quality of 
water in concentrations of selected constituents. The 
data-collection System includes: (1) 7? recording streamflow 
stations, (2) 5 recording rainfall Sihatiionss a$5)) gad 


nonrecording rainfall stations located within and adjacent to the 
basin, (4) 31 ground-water observation wells (two recording); 


ands, (5) intermittent chemical quality of water and sediment 
sampling sites. Examples of the information on magnetic’ tape 
for each type o f data collected are presented in 


computer-printout format. (Woodard-USGS) 


Selected Hydrologic Relationships for Soldier Creeks 
Northeastern Kansas 

Gamaweblse iW. Je Jr 

Geological Surveys Lawrences KS. Water Resources Div. 

Available from the National Technical Information Service, 
Speamot ieldss VAgo22161 case P882-138751+,)Price ‘codes; A04, in, paper 
copys AQ inhenma crodta ches Geological Survey Water-Resources 
PomestacationsesiaSe« I98d45 68—pyhnSSoFagen td vbabew ely, Refs 

Journal Announcement: SWRA1510 

Hydrologic data from Soldier Creek basins northeastern 
KansaSe were compared with relations from statewide data. The 
Quantity and quality of streamflow were affected mostly by 
Soiruss sltopess. and -.land usés Average annual precipitation 
mueing ) the p study, (1.964776). .was 5.2 inchess,. or 2.3 percent 
greater than the long-term (1929-76) average. The 
average streamflow in Soldier Creek at Topeka was 23 percent 


143 


Kansas Kansas 


greater than the long-term average. In general, frequency 
curves of annual peak discharges compared poorly with curves from 
statewide relations due to the absence of extremely low peaks 
during the short period. A comparison of low-flow frequency 
for drainage areas of more than 100 square miles suggests’ that 
reasonable results may be obtained by extrapolating the statewide 


relations to small basins. Comparisons of flow-duration 
curves confirms the extrapolation for basins of less than 100 
Square miless although the percentage duration o f mean 
f low 1s variable. Water surveys showed that calcium, 
bicarbonates and sulfate were the predominant ions and dissolved 
solids were derived mostly from limestones and shales. 


Suspended sediment at gaged sites ranged from 9.84 to 848 tons 
per dayss yield per unit area increased significantly between 
two sites due to changes in slopes and land use. (USGS) 


Multiyear Low Flow in Southeastern Kansas 

Carswell, William J. Jr. 

U.S. Geological Survey Water-Resources Investigations Open-File 
Report 79-1288. 

Many existing water supplies in southeastern Kansas are proving 
inadequate to meet current and expanded future needs. One of the 
methods in which the use of highly variable streamflow in the 
area can be evaluated is with the aid of multiyear low-flow 


frequency information. Data from 19 stream=-gaging stations in 
the study area and a base period of 1940-77 were used to develop 
maps from which discharge values for the 2- and 50-year 


recurrence interval for durations of 124 244 364 and 60 months 
can be obtained for ungaged sites that have drainage areas of 
less than 1,000 square miles. Discharge values for intervening 
recurrence Intervals can be obtained by interpolation. 
Extrapolation of regionalized values in this report to drainage 
areas smaller than 110 square miles and larger than 1/000 square 
miles has not been validated. 


A General Classification of Source Areas of Fluvial Sediment in 
Kansas 

Collinss Dannie L. 

U.S. Geological Survey Bulletin Number 8, 

A map showing the mean annual sediment yields of large 
subdivisions of Kansas has been compiled by synthesizing the 
available data on areas geology, topography, soil 
characteristicss precipitations runoff» sedimentation in 
reservoirss and measured suspended-sediment loads of streams. 
The mean annual sediment yields in tons per square miles is less 
than 50 in parts of southwestern and south-central Kansas and is 
more than 5-000 in the extreme north-eastern part. The 
intermediate values characterizing the remainder of the. state 
tend to increase from west to east. 
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Ground water in the Verdigris River Basins Kansas and Oklahoma 
Fader, Stuart Wes and Mortons Robert 8. 
U.S. Geological Survey Open-File Report 75-365 


Magnitude and Frequency of Low Flows of Unregulated Streams in 
Kansass and Estimation of Flow-Duration Curves for Ungaged Sites. 

Jordon, 'P. Re 

U.S. Geological Survey Technical Report No. WAS 

Information on low-flow magnitude and frequency and on 
flow-duration characteristics is needed for evaluation of streams 
for such aspects as maintenance of aquatic life, water supplies, 
and pollution control. Low-tlow information given in this report 
is for streamflow unaffected by major regulations such as by 
Large reservoirs. Low-flow magnitude and frequency data are 
given for 87 continuous-record streamflow-gaging stations 
throughout Kansas. Accuracy of the magnitude-~frequency values is 
influenced greatly by the variability of the flows but values 
shown as zero flow are very reliable. Percentage errors are 
Largest for small rates of flows which also are easily changed by 
manmade influences. 

Seven-day low-flow values are provided for 76 partial-record 
stations and have been estimated from the relations to concurrent 
flows at nearby continuous-record stations. Estimation. of 
low-flow magnitude and frequency at ungaged sites is unfeasible 
except near a gaging station on the same stream or after 
measurements have been made over a wide range of low flows. 

Flow-duration curves for ungaged sites can be estimated by 


usSINg a set o f maps -and graphs showing regionalized 
characteristics of such curves and their relations to _ size of 
Grainage area. The tow-flow part of an estimated flow-duration 


curve can be improved by the use of miscellaneous low-flow 
measurements. 


Magnitude and Frequency of Floods in Kansas 1975 

Jordans P. Res and Irzas Tes Je 

Kansas State Water Resources Board Technical Report No. 11 

Flood magnitudes for selected recurrence intervals for 
unregulated streams in Kansas were found to be related most 
Significantly to the contributing Grainage area and the e-year 
24-hour rainfall. Equations are provided for estimating flood 
peaks for selected recurrence intervals at ungaged sites or at 
gaying stations having short records. The accuracy of 100-year 
floods calculated from the equation is equivalent to the accuracy 
that would be obtained from about 12 years of record of flood 
peaks at the site. 

Floods are most common from May through August in western 
Kansas and from April through July in eastern Kansas. Maximum 
known floods of an envelope curve for western Kansas range from 
22440 cubic feet per second for 1.6 square miles to 178,000 cubic 
feet per second for 6/770 square miles. Maximum known floods on 
an envelope curve for eastern Kansas range from 7080 cubic feet 
per second for 2.06 square miles to 436,000 cubic feet per second 
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for 34818 square miles. 


Geology and Ground-Water Resources of Neocho Countys Kansas 
Jungmanns, William Le 
U.zS. Geological Survey Bulletin 183. 


GECLOGY AND GROUND WATER IN LABETTE COUNTYs KANSAS 

JUNGMANNs WILLIAM Lior WILLIAMS», CHARLES C. 

US GEOLOGICAL SURVEY. 

US GEOL SURVEY HYDROL INV ATLAS HA-279¢4 1 Ps 1968. 1 MAPs 2 
WA Bleu DileS Gers 

Journal Announcement: SWRA6801 

THE ATLAS DESCRIBES THE AVAILABILITY OF GROUND AND SURFACE 
WATER IN A COUNTY IN SOUTHEASTERN KANSAS. CONSOLIDATED BEDROCK 
AQUIFERS GENERALLY CONTAIN FAIR TO POOR QUALITY WATER AT SHALLOW 
DEPTHS. MOST WELLS YIELD LESS THAN 5 GPM, BUT SOME YIELD AS MUCH 
AS 40 GPM, WELLS DRILLED MORE THAN 1400 FT INTO CAMBRIAN AND 
ORDOVICIAN ROCKS HAVE YIELDED HIGHLY MINERALIZED WATER. 
UNCONSOLIDATED ALLUVIAL DEPOSITS ALONG THE NEOSHO RIVER AND 
OTHER STREAMS ARE THE BEST AQUIFERS. GROUPS OF WELLS OR 
COLLECTION GALLERIES LN HE SIE DEPOSITS MAY PRODUCE 100 GPM, AN 
AQUIFER TEST IN A WELL IN ALLUVIAL RIVER AT PARSONS Is ABOUT 
22400 CFS AND IN LABETTE CREEK NEAR OSWEGOs ABOUT 150 CFS. BOTH 
STREAMS HAVE EXPERIENCED PERIODS OF NO FLOW. THE QUALITY OF THE 
SURFACE WATER IS GOOD. A 13634360 SCALE MAP SHOWS GEOLOGIC UNITS,» 
DEPTH TO WATER, AND DEPTH. YIELD, AND ALTITUDE OF 
WELLS. TABLES GIVE WATER-BEARING CHARACTERISTICS OF THE 
GEOLOGIC UNITS AND ANALYSES OF WATER FROM 76 REPRESENTATIVE 
WELLS. (25 REFERENCES) 


Physical and Hydrologic Environments of the Mulberry Coat 
Reserves in Eastern Kansas 

Kennys Je Feo Bevanses He. Ens and Diaze A. M. 

U.S. Geological Survey Water-Resources Investigations 82-4074. 

Strippable reserves of Mulberry coal underlie an area of 
approximately 300 square miles in Miamis Linns and Bourbon 
Counties of eastern Kansas. Although subject to State 
reclamation laws current and projected strip: mining of, this 
relatively thin coal seam could alter the hydrologic environment 
of the study area. Drained by the Marais des Cygnes and Little 
Osage Rivers and their tributaries» this area is characterized by 
low relief and moderately impermeable soils. Streamflows are 
poorly sustained by ground-water discharge and fluctuate widely 
due to climatic extremes and usage of surface-water supplies. 
Because ground-water supplies are generally unreliable in 
quantity and quality, surface water is used to meet most water 
requirements in the study area. Primary uses of surface waters 
are for domestic supplies, maintenance of wildlife and 
recreational areas» and cooling needs at the LaCygne Power Plant. 
The prevailing chemical type of the natural streamflow is calcium 
bicarbonateys with concentrations of dissolved solids generally 
less than S00 milligrams per liter and pH near neutral. 
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Additional streamflow and water-quality data are needed to 
evaluate pre-mining characteristics and any changes Ai eet Le 
hydrologic environment as strip mining proceeds within the study 
areas A network of data collection stations and a sampling 
scheme have been established to acquire this additional 
information. 


Geology and Ground-wWater Resources of Miami Countys Kansas 
Millers Don E. 
U.S. Geological Survey Bulletin 181. 


Ground Water in the Grand (Neosho) River Basins Kansas and 
Oklahoma 

Mortons Robert Bes and Facers Stuart W. 

uss iGeological Survey Open-File Report 75-366 


Geology and Ground-Water Resources of Montgomery Countys 
Southeastern Kansas 

O'Connors Howard G. 

U.S. Geological Survey Ground-Wwater Series No.1 


Discharge Estinates in Surface-Mine Areas using 
Channel-Geometry Techniques 

Osterkamps We. Rev and Hedmans Sy ine 

U.S. Geological Survey 

Surface-mining and reclamation practices generally require 


extensive hydrologic knowledge of an aré@a. Adequate streamflow 
data from instrumented sites rarely are available’ for 
surface-mine areass and estimates of streamflow based on 


rainfall-runoff models,» drainage area and.basin characteristicss 
or transfer of streamflow records from gaged to ungaged basinses 
sometimes have proven unreliable. Channel-geometry measurements 
offer an alternative method of estimating streamflow 
characteristics at ungaged sites. The method uses the empirical 
development of simple or multiple power-function equations 
yielding a disciarge value from channel-configuration and 
channel-material data. The equations have been developed by 
collecting geometry and sediment data at numerous gaged sites and 
Stavrstac ally relating those data to specified discharge 
characteristics. 

The principal advantage of the channel-geometry method is that 
estimates of discharge can be obtained quickly and inexpensively. 
Gften wv tresults . are as reliable ».as 5 to 10 years of cont inuous 
streamflow records. Relatively recent changes in flow regimens 
such as those caused by depletion of streamflow by ground-water 
withdrawals or diversion” for irrigation, are detectable by 
channel-geometry techniques. 

Discharges of perennial streams in. coal-mine areas can be 
estimated using equations developed from data of the central and 
western United States. Equations intended specifically for 
ephemeral channels in areas of strippable coal resources in arid 
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and semiarid areas have been developed from data collected in the 
western half of the conterminous United States. 


Quality-~of-water data and statistical summary for selected 
coal-mined strip pits in 9 Crawtorid tard Cherokee Countiess 
southeastern Kansas 

Popes LL. Mes and Divaze Acme rel osc 

UeS. Geological Survey Open-File Report 82-1021, 28 p. 


GEOLOGY AND GROUNDWATER RESOURCES OF LINN COUNTY, KANSAS 

SEEVERS, WILWHAM J; 

KANSAS STATE GEOLOGICAL SURVEY,» LAWRENCE. 

KANSAS GEOLOGICAL SURVEY BULLETIN 193, NOVEMBER 1969, 65 Pe 
9 FIGs 1 PLATEs 4 TABs 66 REFue 

Journal Announcement: SWRAOU312 

LINN COUNTY IS LOCATED ALONG THE KANSAS=MISSOURI BOUNDARY IN 
EAST-CENTRAL KANSAS AND Is A NEARLY SQUARE AREA OF ABOUT 605 
SQUARE MILES ONLY VERY SMALL QUANTITIES OF GROUNDWATER 
ARE OBTAINED FROM PENNSYLVANIAN ROCKS IN LINN COUNTY. YIELDS 
RARELY EXCEED 1 GALLON PER MINUTE AND ARE NORMALLY BARELY 
SUFFICIENT FOR DOMESTIC PURPOSES. LIMESTONES ARE lias MOST 
PRODUCTIVE AQUIFERS» AND LIMESTONES OF THE LOWER PART OF THE 
KANSAS CITY GROUP ARE THE BEST OF THE BEDROCK AQUIFERS. 
GROUNDWATER BELOW A DEPTH OF ABOUT 100 FEET IN THIS AREA Is 
NORMALLY TOO HIGHLY MINERALIZED FOR USE. LARGE QUANTITIES (30 
TO 100 GPM) OF GOOD QUALITY WATER ARE OBTAINED FROM 
PROPERLY CONSTRUCTED AND DEVELOPED WELLS IN ILLINOISAN AND 
WISCONSINAN VALLEY-FILL DEPOSITS, MAINLY FROM THIN GRAVEL 
DEPOSITS NEAR THE BASE. (CKNAPP=-USGS) 


Geology and Ground-Water Resources of Jackson Countys Kansas 
Walters Kenneth L. 
U.S. Geological Survey Bulletin 101. 


GEOHYDROLOGY OF ATCHISON COUNTY» NORTHEASTERN KANSAS 

WARDs Je Re 

GEOLOGICAL SURVEYs WASHINGTON», D.C. 

FOR SALE BY UeSe GEOLOGICAL SURVEY» WASHINGTON,» D.C. 20242, 
PRICE $1.25 PER Sie lle HYDROLOGIC INVESTIGATIONS ATLAS HA-467, 
19:73 2 bee SHEERS BW eTAD > LS REF 6 

Journal Announcement: SWRAU712 

INFORMATION Vs PRESENTED ON THE GROUNDWATER RESOURCES OF 
ATCHISON COUNTY» KANSAS. BEDROCK OF LATE PENNSYLVANIAN AGE BS) 
EXPOSED THROUGHOUT THE COUNTY. UNCONSOLIDATED GLACIAL DRIFT, 
LOESS~», DEPOSITS BENEATH TERRACES» AND ALLUVIUM OVERLIE THE 
BEDROCK SURFACE. BOTH TOPOGRAPHY AND TEXTURE OF THE GLACIAL 
ORIFT EXERT A STRONG INFLUENCE ON RECHARGE TO AND DISCHARGE 
FROM THE AQUIFERS. DISCHARGE FROM THE AQUIFERS IS PRIMARILY TO 
STREAMS THAT DRAIN THE COUNTY. SOME VISCHARGE OCCURS FROM SEEPS 
AND SPRINGS ALONG VALLEY WALLS AND FROM WELLS. A FEW WELLS IN 
THE COUNTY FLOW CONTINUOUSLY. THE UNCONSOLIDATED Pil E FSeiOlGEINE 
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DEPOSITS ARE THE BEST POTENTIAL SOURCES OF GROUNDWATER IN 
THE COUNTY. THE MOST ‘FAVORABLE AREAS OVERLIE BURIED VALLEYS. 
FOUR AREAS EXIST WHERE WATER FLOWS AT THE SURFACE DUE TO ARTESIAN 
PRESSURE. WELLS ARE COMPLETED IN BEDROCKs GLACIAL DRIFT» AND 
ALLUVIAL AQUIFERS. A SUMMARY OF THE CONCENTRATIONS OF Sree Ce SO 
DISSOLVED MINERAL CONSTITUENTS 1S SHOWN ON THE CORRELATION OF 
STRATIGRAPHY AND WATER QUALITY DIAGRAM, MOST OF THE WATER IS OF 
THE CALCIUM BICARGONATE TYPE. ALTHOUGH HARD» IT GENERALLY CAN 
BE SOFTENED BY SIMPLE TREATMENT. DISSOLVED=SOLIDS 
CONCENTRATIONS ARE GENERALLY HIGHs BUT ACCEPTABLE. THE HIGHEST 
CONCENTRATIONS OF DISSOLVED SOLIDS ARE IN WATER FROM THICK 
GLACIAL DEPOSITS. (KNAPP=-USGS) 


GEOHYDROLOGY OF ATCHISON COUNTY,» NORTHEASTERNs KANSAS 

WARDs JOHN Ro 

KANSAS GEOLOGICAL SURVEY» LAWRENCE. 

GEOLOGICAL SURVEY OPEN-FILE REPORT,» 1971.4 22 Ps © FIGs 3 PLATEs 
lethBetiie REF.« 

Journal Announcements: SWRA0U424 

DATA CONCERNING GROUNDWATER RESOURCES IN ATCHISON COUNTY, 
KANSAS ARE PRESENTED. THE UNCONSOLIDATED PLEISTOCENE DEPOSITS 
ARE THE BEST POTENTIAL SOURCES OF GROUNDWATER IN THE 
COUNTY. BECAUSE THE WISCONSIN TERRACE DEPOSITS AND THE 
ALLUVIUM ARE PRINCIPALLY SILT AND CLAY THROUGHOUT MOST SOS TEE 
COUNTY, Yeu eELaDs ARE GENERALLY SMALL. HOWEVERe ALLUVIUM 
ALONG THE MISSOURI RIVER IS COMPOSED OF VERY PERMEABLE SAND AND 
ERAVEL FROM WHICH WELL \YIELOS OF. 2000 GPM ARE POSSIBLE. 
AN AQUIFER TEST IN THE ALLUVIUM SHOWED A WATER-LEVEL DRAWDOWN 
OF ieee FEET AFTER PUMPING 1-305 GPM CONTINUOUSLY FOR 15.5 
MINUTES. THE SPECIFIC CAPACITY FOR THE TEST WAS 115 GPM PER FOOT 
OF DRAWDOWN. THE HYDRAULIC CONDUCTIVITY WAS ABOUT 27050 GPD 
PER SQUARE FOOT. FOUR AREAS EXIST WHERE WATER FLOWS AT THE 
SURFACE DUE TO ARTESIAN PRESSURE. DISSOLVED-SOLIDS 
CONCENTRATIONS THROUGHOUT THE COUNTY GLACIAL DEPOSITS. 
(WOODARD-USGS) 


GEOHYDROLOGY OF JEFFERSON COUNTY, NORTHEASTERN KANSAS 

WINSLOWs Je De 

KANSAS STATE GEOLOGICAL SURVEY» LAWRENCE. 

KANSAS GEOLOGICAL SURVEY BULLETIN 2026 PART 4e APRIL WOR = 20 
Py, 2 FIGs 1 PLATE» 3 TABs 15 REFaoe 

Journal Announcements: SWRAU519 

GEOHYDROLOGIC DATA FOR JEFFERSON COUNTY, KANSAS, ARE BASED 
ON GEOLOGIC MAPPING» GEOLOGIC INTERPRETATION OF AERIAL 
PHOTOGRAPHS» TEST=HOLE LOGS AND DRILLERS* LOGS» INVENTORY OF 
SELECTED WELLS» AND ANALYSES OF WATER SAMPLES FROM SELECTED 
WELLS. THE LARGEST QUANTITIES OF GROUNDWATER ARE AVAILABLE 
FROM WELLS IN ALLUVIUM IN THE KANSAS RIVER VALLEY WITH YIELDS OF 
AS MUCH AS 12350 GPM. BECAUSE THE USE OF GROUNDWATER FOR 
IRRIGATION IS SEASONAL s AND BECAUSE PUMPING FOR MUNICIPAL OR 
PUBLIC-SUPPLY USE Is SMALL COMPARED WITH THE AMOUNT OF 
GROUNDWATER AVAILABLE.» THE NATURAL SLOPE OF THE WATER TABLE IN 
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THE WOAREA® MESSENWH AELY IS UNAFFECTED. THE CONCENTRATION OF 
DISSOLVED TABULATED. CWOODARD-USGS) 


WATER RESOURCES DATA FOR KANSAS - Published annually since 1971 
GEOLOGICAL SURVEY» LAWRENCEs KANS. WATER RESGURCES DIV. 
GEOLOGICAL SURVEY BASIC DATA REPORTS. 

WATER-RESOURCES DATA FOR KANSAS INCLUDE RECORDS OF DATA FOR 
ie CHEMICAL AND PHY SW CAL GHAIRIA CTE RI Siel €S Orr SURFACE WATER 
AND GROUNDWATER. RECORDS FOR A FEW te Ted f JOINE IN] if WATER-QUALITY 
STATIONS IN BORDERING STATES ARE ALSO INCLUDED. THE WATER-QUALITY 
RECORDS FOR SURFACE WATERS PNIGISUIDIE DESCRIPTIONS OF THE 
SAMPLING STATIONS AVCD TABULATIONS OF THE DATA FOR ie SAMPLES 
ANALYZED. THE DESCRIPTION OF THE SAMPLING STATIONOGIVESMAT 
LOCATIONs DRAINAGE AREA, PERIODS OF RECORD FOR THE VARIOUS 
WATER-QUALITY DATA, EXTREMES OF THE PERTINENT DATAs AND 
GENERAL REMARKS. FOR GROUNDWATER SAMPLING SOWIE S 2 THE WELL 
NUMBER, DEPTH OF WELL» DATE OF SAMPLING, AND OTHER PERTINENT 
DATA ARE GIVEN IN THE TABLE CONTAINING THE CHEMICAL ANALYSES OF 
GROUNDWATER. TABLES INCLUDE CHEMICAL, BIOLOGICAL, 
MICROBIOLOGICAL, WATER TEMPERATURE, ANDO FLUVIAL SEDIMENT 
DATA. (WOCDARD=-USGS) 


water Resources Data for Kansass published annually since 1975 

Geological Surveys Lawrences KS. Water Resources Div. 

Available from the National Technical Information Services 
Springtielday, VA 22161. 

Water resources’ data for Kansass presented in two volumes, 
consist of records of stages “discharges and water quality 
streams, stages contents, and water quality of lakes and 
reservoirss and water levels and water quality in wells. ALL 
data ane CNS Sear e port represent that part of the Nationals Waner 
Data System operated by the U.S. Geological Survey and 
cooperating State and Federal agencies in Kansas. CUS.GSD 
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Public and industrial water supplies of the Eastern Coalfield 
Regions Kentucky 

Gakeres) J. Awe Prices We Ens Jrev 1956 

U.S. Geological Survey Circular 369 

About 115100-000 gal/d (gallons per day) of water is pumped 
tor 119 large public and industrial water supplies im othe = c9 
counties of the Eastern Coalfield Region of Kentucky. About 12 
percent of water is used for public supply and about 8&8 percent 
for industrial supply. Public supplies provide 191,G00 people 
with waters and per capita consumption ranges from 12 to possibly 
460 gal/d. The quantity of water pumped in a public supply for 
industrial use is sometimes more than half the total water 
provided. Industries in the region use water primarily for 
cooling. The targest amounts are used for coal washings gas 
transmissions petroleum processings railroad supply» and coal- 
and steel-products nanufacture. 

About 6 percent of the water pumped for public and industrial 
supplies is ground water and about 94 percent is surface water. 
Howevere o f the total number of citiess industriess and 
institutions supplied» ground water provide 37 percent of the 
supply» surface waters 52 percents and ground and surface water 
combineds 11 percent. 


Large ground-water supplies in the region are obtained 
principally from wells and abandoned coal miness but a few are 
obtained from springs. Wellse yield” efrome "certo 3307 “gal/min 


(gallons per minute) and get most of their water from sandstone 
in rocks of Pennsylvanian age and from sand and gravel eal 
alluvium of Quaternary age. Most water is of the calcium or 
magnesium bicarbonate or sodium bicarbonate types howevers, some 
water is high in iron content and some has a large proportion of 
sulfate. 

Most of the surface water pumped in the Eastern Coalfield is 
from the big Sandy River and its tributaeriess and from the Ohio 
River. In the futures surface water will be the principal source 
for towns and industries needing large quantities of water. 
(Authors’ avstract). 


Drainage Areas of Streams at Selected Locations in Kentucky 

Bowers De Ens Jacksons We. He 

Geological Surveys Louisvilles KY. Water Resources Div. 

Geological Survey Open-File Report SU—6 Ne sree. 1 V8 os 1 Prgs 
em Vad’. ¢ 

Journal Announcement: SWRA1506 

The drainage areas for more than 2,000 selected sites 
throughout Kentucky were determined. Areas of Limestone terrain 
characterized by sinkholes are indicated in basins where they 


have been determined. Each location is referenced by U.S. 
Geological Survey station number (where assigned), latitude, 
longitudes county codes topographic quadranyle, river distances 
and in some cases by nearby town or Landmark. All values are 
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Given in both English and metric units and an alphabetical 
index by stream name is provided. (USGS) 


Influences of strip mining on the hydrologic environment of 
parts of Beaver Creek basins Kentucky» 1955-59 

Colliers C. Rev and otherss 1964 

U.S. Geological Survey Professional Paper 427-Bs 85 p. 


Influences of strip mining on the hydrologic environment of 
parts of Beaver Creek basins Kentuckys 1955-66 

Colliers C. Re» Pickerings Re. Jev and Mussers Je Jeo editorse 
1970 

U.S. Geological Survey Professional Paper 427-C, 79 p. 


a Fluvial Sediment Study of Fishtrap and Dewey Lakes 
Drainage Basinss Kentucky - Virginia 

Curtiss We Fes Flints Re fies Georges, FautasaSantoss mLnene 

Geological Surveys Louisvilles KY. Water Resources Div. 

Available from the National Technical Information Service, 
Springfield» VA 22161 as AD-A056 573% Price codes: AQ6 in paper 
copys AQ1 in microfiche. Water-Resources Investigations 77-123, 
March 1978. 92 ps 28 figs 9 tabs 50 ref., 

Journal Announcement: SWRA1123 

Fourteen drainage basins above Fishtrap and Dewey Lakes in 
the Levisa Fork and Johns Creek drainage basins of eastern 
Kentucky and southwestern Virginia were studied to determine 
sedimentation rates and origin of sediment entering the two 
lakes. The basins ranged in size from 1.68 to 297 square miles. 
Sediment yields ranged from 24890 to 21,000 tons per square mile 
where surface-mining techniques predominateds and from 732 to 
3470 tons per square mile where underground mining methods 
predominated. Yieldss in terms of tons per acre-foot of 
runoffs ranged from 2.2 to 15 for surface-mined areas» and from 
0.5 to 2.7 for underground-mined areas. Water and sediment 


discharges from direct runoft during storms were compared for 
selected surface-mined and underground-mined areas. Data 
points of two extensively surface-mined arease one fromthe 


current project and one from a previous project in Beaver 
Creek basins McCreary Countys Kentucky, grouped similarly in 
magnitude and by season. Disturbed areas from mining activities 


determined from aerial photographs reached 17 percent in one 
Study area where extensive surface mining was being practiced, 
For most areas where underground mining was practiced, 


percentage disturbed area was almost negligible. Trap efficiency 
of Fishtrap Lake was 89 percents and was 62 percent for Dewey 
Lake. Average annual deposition rates were 464 and 146 acre-feet 
for Fishtrap and Dewey Lakes, respectively. The chemical quality 
of water in the Levisa Fork basin has been altered by mans 
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activities. (Woodard-USGS) 


A Flood Model for the Tug Fork Basins Kentuckys Virginias and 
west Virginia. 

Doyle, We. Harrys Curwicks Philip 6B. and Flynns Kathleen. 

UsSs Geological Survey water-Resources Investigations Report 
83-4014. 

Surface mining of coal in the United States increased from 406 
million tons to almost 8U0 millions tons from 1978 to 1979. In 
the coal-rich 1560-square-mile Tug Fork basin located in 
Kentuckys Virginias and West Virginias there has been a 22500 
percent increase since 195U0 in areas affected by surface-mining 
activities. 

This study used a rainfall-runoff model to determine if 
land-use changes associated with surface mining in the’ Tug Fork 
basin have affected basin streamflow characteristics. The model 
was calibrated and verified for two periodss one representing 
1980 Land-use and one representing 1950 land-use. Two 29-year 
synthetic gaily streamflow time series representing the two 
land-use conditions were generated. Statistical tests performed 
on the two time series at 15 points in the basin showed no 
difference at the 0.01 percent confidence level at any of the 
locations. 

In additions analyses were made to determine if future 
increases in surface-mining activities might affect basin 
streamflow. One analysis showed that increasing mining in an 
upland watershed by as much as 200 percent had Little effect on 
streamflow in the intermediate area and no effect on streamflow 
at downstream tocations along the Tug Fork. Even for a scenario 
where all areas disturbed by mining were assumed totally 
imperviouss the modeling process demonstrated that the increase 
in mean-annual 1-day high flows (for recurrence intervals O faa ics 
5S, 10, 254 504 1004 and 100 years) was less than 4 percent at the 
basin outlet. 


The effects of mine acid on the Pond River watershed in western 
Kentucky 

Dyers Rev 1977 

U.S. Geological Survey wWater~Resources Bulletins ve 134 Now 5s 
pe 1069-1074. 


Effects on Water Quality of Coal Mining in the Basin of the 
North Fork Kentucky Rivers Eastern Kentucky. 

Dyers Kenneth L. 

U.S. Geological Survey WRI 81-215. 

A detailed investigation of the effects of mine drainage on 
stream water quality was carried out on the watershed of the 
North Fork Kentucky Rivero in® W975. Specific-conductance 
measurements were made at 415 sites, repeatedly at some of them. 
Discharge estimates and pH valuess were also obtained in most 
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instances while sulfate and chloride data were obtained about 
half the time. 

Based on a daily sulfate record simulated from daily 
conductivity valuess trends in sulfate loads were assessed for 
the North Fork Kentucky River at Hazard for the 1963 through 1973 
water years. The mean annual sulfate concentration declined from 
a maximum of 140 milligrams per liter in the 1963 water year to 
72 milligrams per liter in the 1973 water years about half of 
what it had been 11 years earlier. The irregular appearance of 
acid and high sulfate discharges in the earlier years indicates 
that these probably originated as sudden releases of water from 
underground mines or as water flushed from coat washing ponds. 

Over the area as a wholes coal mining has caused the mean 
annual dissolved-solids concentration to increase from about 50 
to 150 milligrams per titer while the most responsive ions 
sulfates increased in concentration from about 8 to 50 milligrams 
per liter. 

The most damaging effect of strip mining on water quality 
appears to be the generation of sediment. Even in those 
watersheds where streams are adequately protected by 
silt-catchment dams and pondss both road construction and the dam 
construction itself mays for a times introduce large quantities 
of sediment into the streams. Strip mining of the Hazard Number 
9 seam near Hazard has introduced targe quantities of acid 
sulfate mine drainage into Lotts Creeks Yellow Creeks and cther 
streams,» but still only a very small part of the total study area 
is severly affected by acid water. 

The bulk of acid mine drainage produced in the study area is 
immediately neutralized by carbonate minerals or replaced by 
exchangeable bases from the aquifer material before it ever 
reaches the streams. The most acid water sample collected during 
this study had already lost 63 percent of the acidity presumed to 
have originally been associated with the sulfates in the sample. 

Unusually high concentrations of several trace elements’ were 
observed in acid mine drainage and in streams affected by its but 
in no case were these at levels harmful to human healths although 
both iron and manganese concentrations were commonly high enough 
to give the water a bad taste and to leave deposits on 
containers. The highest concentrations observed for some of the 
trace elements include: 76 micrograms per liter total arsenice 
400 micrograms per liter dissolved colbatts 100 micrograms per 
Liter dissolved coppers 82/,4LU0 micrograms per liter dissolved 
irons 1-000 micrograms per liter total leads 22-000 micrograms 
per liter dissolved manganeses 14200 micrograms per liter 
dissolved nickels and 67 micrograms per liter dissolved vanadium, 

Some watersheds, especially those where only the Fire Clay and 
Leatherwood seams have been mineds have recovered to the point 
where the water draining from them is similar in pH and in 
concentrations of dissolved solids to that which was present 
prior §vo eMinimng. 


Effects of coal mining on small streams of the Levisa Fork 
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basins Kentucky 
Dysarts J. Ee 
U.S. Geological Survey Water-Resources Investigation 


Downstream effects of coal mining on the surface-water quality 
of the Levisa Fork basins Kentucky-Virginia 

Dysarts Je. Ex 

U.S. Geological Survey Water-Resources Investigation 


EFFECTS OF COAL MINING ON THE WATER RESOURCES OF THE 
TRADEWATER RIVER BASINes KENTUCKY 

GRUBBs He. Fer RYDER» P. De 

GEOLOGICAL SURVEYs WASHINGTONs D.C. 

AVAILABLE FROM GPO» WASHINGTON, Dante 20402 PRICE Sele 
GEOLOGICAL SURVEY WATER-SUPPLY PAPER 1940, 1972. 83 Po 26 FIGs 20 
TABs 38 REF.» 

Journal Announcements: SWRAO610 

THE EFFECTS OF COAL-MINE DRAINAGE ON THE WATER 
RESOURCES OF THE TRADEWATER RIVER BASINes IN THE WESTERN COAL 
FIELD REGION OF KENTUCKY, WERE EVALUATED (1) BY SYNTHESIS AND 
INTERPRETATION OF 16 YEARS OF DAILY CONDUCTANCE DATA, 465 
CHEMICAL ANALYSES COVERING AN 18-YEAR PERIOD=s 2O0YEARS OF “DAILY 
DISCHARGE DATAs AND 14 YEARS OF DAILY SUSPENDED-SEDIMENT DATA 
FROM THE TRADEWATER RIVER AT OLNEY AND 2) BY COLLECTION~» 
SYNTHESIS.» AND INTERPRETATION OF CHEMICAL AND PHYSICAL 
WATER-QUALITY DATA AND WATER-QUANTITY DATA COLLECTED OVER A 
2-~YEAR PERIOD FROM MINED AND NONMINED SITES IN THE BASIN. 
MAXIMUM OBSERVED VALUES OF 12 CHEMICAL AND PHYSICAL 
WATER-QUALITY PARAMETERS WERE THREE TO 300 TIMES GREATER IN THE 
DISCHARGE FROM MINED SUBBASINS THAN IN THE DISCHARGE FROM 
NONMINED SUBBASINS. POTASSIUM, CHLORIDEs AND NITRATE 
CONCENTRATIONS WERE NOT SIGNIFICANTLY DIFFERENT BETWEEN MINED AND 
NONMINED AREAS. MEAN SULFATE LOADS CARRIED BY THE TRADEWATER 
RIVER AT OLNEY WERE ABOUT 75% GREATER FOR THE PERIOD 1955-67 THAN 
FOR THE PERIOD 1952-54. SUSPENDED-~SEDIMENT LOADS AT OLNEY FOR 


THE NOVEMBER-APRIL STORM-RUNOFF PERIODS GENERALLY VARY IN 
RESPONSE TO STRIP-MINE COAL PRODUCTION IN THE BASIN ABOVE 
OLNEY. STREAMFLOW IS MAINTAINED DURING EXTENDED DRY PERIODS IN 


MINED SUBBASINS AFTER STREAMS IN NONMINED SUBBASINS HAVE CEASED 
FLOWING. SOME POSSIBLE METHODS OF REDUCING THE EFFECTS OF MINE 
DRAINAGE ON THE STREAMS ARE CONSIDERED. (WOODARD-USGS) 


FLOODS ON LICKING RIVER IN VICINITY OF SALYERSVILLE» KENTUCKY 

HANNUMs, CURTIS H. 

GEOLOGICAL SURVEYs LOUISVILLEs KY. 

U S GEOL SURV OPEN-FILE REP» 17 Ps MAY 1968. 7 FIGs 1 PLATEs 2 
PHOTO.» 

Journal Announcements: SWRAO207 
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FLOODS ON LICKING RIVER NEAR SALYERSVILLE» KENTUCKY, WERE 
STUDIED TO OBTAIN HYDROLOGIC DATA THAT CAN BE USED TO EVALUATE 
THE EXTENT» DEPTH» AND FREQUENCY OF FLOODS THAT © AFFECT «ithe 
ECONOMY OF DEVELOPMENTS ON THE FLOOD PLAINS. THE DATA PROVIDES A 
BASIS FOR SOLVING EXISTING FLOOD PLAIN PROBLEMS AND FOR 
REGULATING FUTURE LAND USE AND DEVELOPMENT TO REDUCE FUTURE 
FLOOD DAMAGE BY BUILDING AND ZONING REGULATIONS, LOCATING 
WASTE DISPOSAL AND WATER TREATMENT FACILITIES» AND DEVELOPING 
RECREATIONAL AREAS. THE AKEAS INUNDATED BY Se 25% AND SO-YR 
FLOODS ARE SHOWN ON A TOPOGRAPHIC MAP, SCALE 1212,000. HEIGHTS 
OF FLOODS ARE TABULATED. ANNUAL FLOODS ARE SHOWN 
GRAPHICALLY DEMONSTRATING THE IRREGULARITY OF FLOOD HEIGHTS AND 
THE TYPICAL MAGNITUDES OF FLOODS. FOR EACH GAGING STATION IN THE 
AREAs FLOOD DISCHARGES AND GAGE HEIGHTS ARE TABULATED. 
MAJOR FLOOD PROFILES ARE DRAWN. THE FREQUENCY~GAGE HEIGHT 
RELATIONSHIP IS SHOWN GRAPHICALLY. (KNAPP-USGS) 


Occurrence of fresh water in the Lee Formation in parts of 
Elliotts Johnsons Lawrence Magoffin» and Morgan Countiess Eastern 
Coal Field Regions Kentucky 

Hopkinss H. Tes» 1970 

U.S. Geological Survey Water Supply Paper 1867, 44 De 


GROUNDWATER 

HOPKINS ¢ (HtS 1. sau ou Sie 

GEOLOGICAL SURVEYs WASHINGTON» D.C. 

INs INFLUENCES OF STRIP MINING ON THE HYDROLOGIC ENVIRONMENT 
OF PARTS OF BEAVER CREEK BASINs KENTUCKYs 1955-664 GEOLOGICAL 
SURVEY PROFESSIONAL PAPER 427-Ceo P C9-C14, 1970256 PS GIFIGSS 

Journal Announcement: SWRAUG415 

THE EFFECTS OF MINING ON THE OCCURRENCEas. MOVEMENT» AND 
QUALITY OF GROUNDWATER WERE STUDIED IN THE CANE BRANCH 
STUDY AREA,» KENTUCKY. GROUNDWATER IN THE ESSENTIALLY UNMINED 
WEST FORK CANE BRANCH STUDY AREA WAS ALSO INVESTIGATED TO PROVIDE 
A BASIS FOR COMPARISON. THERE HAS BEEN NO SIGNIFICANT 
CHANGE IN THE OCCURRENCE AND MOVEMENT OF GROUNDWATER IN THE 
VICINITY OF THE SOUTHWEST SPOIL BANK SINCE BEGINNING OF 
OBSERVATIONS IN THE SPRING OF WO SIS SHALLOW GROUNDWATER IN 
BEDROCK Is RECHARGED BY PRECIPITATION AND MOVES FROM 
TOPOGRAPHICALLY HIGH AREAS TO STREAMS. GROUNDWATER IN THE 
SOUTHWEST SPOIL BANK Is RECHARGED BY DIRECT INFILTRATION OF 
PRECIPITATION AND SEEPAGE FROM ADJACENT POOLS, AND IT DISCHARGES 
MOSTLY EASTWARD INTO TRIBUTARIES DRAINAGE THE SPOIL BANK AREA. 
FLUCTUATIONS OF THE WATER TABLE IN THE SPOIL BANK ARE LARGELY 
CONTROLLED BY DIRECT INFILTRATION OF PRECIPITATION DURING nile 
WINTER-SPRING SEASON,» BUT THEY ARE STRONGLY INFLUENCED BY 
SEEPAGE FROM POOLS ADJACENT TO THE SPOIL BANK DURING THE 
SUMMER-AUTUMN SEASON. THE SHAPE AND SLOPE OF THE WATER TABLE IN 
THE SPOIL BANK HAVE NOT CHANGED SIGNIFICANTLY SINCE OBSERVATIONS 
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BEGAN IN 1958. (SEE ALSO W71-07935) (KNAPP-USGS) 


Hydrology of area 13 Eastern Coal Provinces Kentuckys 
Virginias West Virginia 

Kiesler, Jer Quinoness Fes Mulls De. Ser and Yorks Ke Le 

U.S. Geological Survey 


Surface mine water quality control in the Eastern Kentucky 
Coalfields 

Kimballs Re. Les» 1974 

Report to Kentucky Department of Natural Resources 
Environmental Protection and Appalachian Regional Commissions 92 
0's 

This report is concerned with acid mine drainage and other 
forms of chemical water pollution attributed to surface mining in 
the Eastern Kentucky Coalfield and gives primary emphasis to 
identifying coal seams with the highest acid-producing potential. 
The parameterss Criterias and methodology developed and used to 
achieve this end are described. The research effort included a 
general evaluation of existing water- quality data_ for all the 
major drainage basins in the Eastern Kentucky Coalfields followed 
by a concentrated study in Kentuckys Big Sandys and Cumberland 
River basins. (Adapted from Summary.) 


Influences of Strip Mining on the Hydrologic Environment of 
Parts of Beaver Creek Basins Kentuckys 1973-74, 

Kriegers Robert A.ws and Others. 

U.S. Geological Survey Professional Paper 427-D. 


WATER IN KENTUCKY 

KRIEGER» Re Aes CUSHNHANs Re. Ver THOMAS» Nz. Of 

GEOLOGICAL SURVEY» WASHINGTONs D.C. 

KENTUCKY GEOL SURV SER 10. SPEC PUBLICATION NO 16, 1969. 51 Pe 
23 FIGs 39 PHOTO» 4&4 TABs 126 REF.» 

Journal Announcement: SWKA0219 

THE WATER RESOURCES» WATER USEs WATER PROBLEMSs AND WATER LAW 
OF KENTUCKY ARE DISCUSSED IN A PUBLICATION INTENDED FOR PUBLIC 
EDUCATION TO INCREASE KNOWLEDGE OF THE NATURE, AVAILABILITY-s 
AND MANAGEMENT OF WATER. DATA ON WATER QUALITY =.» WATER USE» 
STREAMFLOW, GROUNDWATER LEVEL,» RESERVOIR CAPACITY AND 
PRECIPITATION ARE TABULATED. A BIBLIOGRAPHY OF KENTUCKY 
WATER INFORMATION IS INCLUDED. (KNAPP-USGS) 


Hydrology of area 154 Eastern Coal Provinces Kentucky, 
Tennessee 

Leists Ds. Weer Quinoness Fes Mulls» De. See and Youngs Ma 

L.S.- Geological Survey 
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PRECIPITATION AND RUNOFF 

MGGAIBIEF aru maAe 

GEOLOGICAL SURVEYs WASHINGTON,» D.C. 

IN: INFLUENCES OF STRIP MINING ON THE HYDROLOGIC ENVIRONMENT 
OF PARTS OF BEAVER CREEK BASINs KENTUCKY» 1955-664 GEOLOGICAL 
SURVEY PROFESSIONAL PAPER 427-C, P C5-C9, 1970.25 Ps 4 FIG, 1 
TAB.» 

Journal Announcements: SWRAG415 

THE RUNOFF CHARACTERISTICS OF CANE BRANCH AND HELTON BRANCH 
BASINS OF KENTUCKY WERE STUDIED TO RELATE ANY OBSERVED 
DIFFERENCES BETWEEN THE TWO BASINS TO DIFFERENCES IN THEIR 
EXPOSURE TO STRIP MINING. WTR le DRAINAGE BASIN OF CANE BRANCH 
INCLUDES STRIP=MINED AREAS» WHEREAS THE DRAINAGE BASIN OF 
HELTON BRANCH HAS NOT BEEN DISTURBED BY STRIP MINING. THERE WERE 
MEASURABLE DIFFERENCES IN RUNOFF CHARACTERISTICS BETWEEN THE TWO 
BASINS,» DESPITE THE FACT THAT SIMILAR PERCENTAGES OF ANNUAL 
PRECIPITATION GO TO RUNOFF AND EVAPOTRANSPIRATION IN EACH 
BASIN. APPLICATION OF BOTH FLOW-DURATION AND ANNUAL=FLOOD 
METHODS TO ANALYSIS OF STREAM HYDROGRAPHS INDICATED THAT CANE 
ERANCH HAS GREATER PEAK FLOWS PER SQUARE MILE OF DRAINAGE 
AREA AND MORE RAPID CHANGES IN DISCHARGE, BUT HELTON BRANCH 
HAS GREATER BASE FLOWS. HOWEVER, AN EXAMINATION OF THE 
HYDROLOGIC DATA FOR PROGRESSIVE CHANGE IN RUNOFF CHARACTERISTICS 
OF CANE BRANCH THAT COULD BE RELATED TO THE HISTORY OF MINING 
IN THE AREA FAILED TO INDICATE ANY SUCH CHANGE. {SEE ALSO 
W71-07935) (KNAPP-USGS) 


Inf luencesiPofeesitri pee mind nosmonmtine hydrologic environment of 
parts of Beaver Creek basins Kentucky» 1973-74 

MeCabevasieAc ead 962 

UeS. Geological Survey Professional Paper 427-D 


Public and industrial water supplies of the Western Coal 
Reyions Kentucky 

Maxwells, Be Wee 1954 

U.S. Geological Survey Circular 339 

Data on the Sources Ppumpages treatments and storage of water 
for 88 public and industrial water supplies in the 10 counties of 
the Western Coalfield Region of Kentucky are presented, 

The total daily pumpage of water in the region is about 
902000000 gallons. Seventy-two percent of this is obtained from 
wells and 28 percent 1S obtained from surface Supplies. The 
Quaternary alluvium provides about 91 percent of the ground water 
used in the region. Of the total pumpages 24 percent is used for 


all purposes from public supplies. The daily consumption. of 
water per person from public supplies ranges, from 21) toe lgog 
gallons and averages 1209 gallons: The chief industrial 
consumption o f water is for coal washings production of 


chemicalss distilling, and secondary recovery of petroleum, 
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The region is the southern part of a large basin of shales = and 
sandstones of Pennsylvanian age which is overlain in places by 
alluvial sands and gravels and silts of Quaternary and Recent 
age. The chief aquifers are the Pennsylvanian sandstones and the 
sands and gravels of the alluvium. The -watera ins the 
Pennsylvanian sandstones is fresh in the outcrop areas- and 
becomes progressively more mineralized towards the center of the 
basin. Yields from the Pennsylvanian sandstones range from a few 


gallons per minute up to 500 gal/min. Water in the alluvium 
ranges from hard to very hard and may be pumped from vertical 
wells at rates up to. at Least 1,000 gal/min. (Author's 


abstract.) 


Reconnaissance of ground-water resources in the Western Coal 
Field regions Kentucky 

Maxwells Be. Wes and DeVauls Rez Weer 19620 

U.S. Geological Survey Water-Supply Paper 1599, 34 p. 


Ground-water resources of the Jenkins-Whitesburg areas Kentucky 
Mull, Do Sree, 1965 
U.S. Geological Survey Water-Supply Paper 1809-As 36 Dp. 


Availability and Quality of Water from Underground Coal Mines 
in Johnson and Martin Countiess Kentucky 

Mulls» D0. Sea Cordiviolas S.s Rissers DO. W. 

Geological Surveys Louisville, KY. water Resources Dive 

Geological Survey Open-File Report 81-690 (WRI), 1981. 516 op 
14 Figs 2 Platess 12 Tabs 35 Ref.» 

Journal Announcement: SWRA1512 

The location and mine volume is shown for all abandoned coal 
mines that contained water in Johnson and Martin Countiess Ky. 
The principal factors that affect the occurrence of water in 
coal mines iS mine size, intensity and duration of precipitation 
and the location of the mine relative to the developed above 


drainage whereas water uSually must be pumped from f Looded 
galleries of mines helow drainage. Ten above-drainage mines 
discharged from 12 to 1-700 gallons of water per minute. 


Sustained discharge from the largest above-drainage mine ranged 
from 750 to 14200 gallons per _ minute. Eight below drainage 
mines are considered potential sources of water. Test pumping 


and hydrographs indicate’ the seasonal recharge rate into 
below drainage mines varies from 660 to 103,500 gallons per 
day. Estimates of water stored in individual mines ranged from 
EEMRtO 112462 million gations an Lhism waheme could « sustainga 
supply through periods of limited recharge to the mine. Most 
mine water is a calcium magnesium sulfate type. Hardness 
ranged from soft to very hard and pH ranged from 3.1 tod 48:40 
units. The concentration of most dissolved constituents was 
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lower in water from below-drainage mines than in water from 
those above-drainage. (USGS) 


PUBLIC AND INDUSTRIAL WATER SUPPLIES OF KENTUCKYs 1968-69 

MULL» De See CUSHMANs Re. Vier LAMBERT» To. We 

GEOLOGICAL SURVEY» LOUISVILLE» KY. 

KENTUCKY GEOLOGICAL SURVEY SERIES Xs INFORMATION CIRCULAR 20,4 
1970. 10? Po Ol FIGs 2 °TABS GTREF Ss 

Journal Announcements SWRAU424 

DATA CONCERNING PUBLIC AND INDUSTRIAL WATER SUPPLIES OF 
KENTUCKY DURING 1968-69 ARE PRESENTED. AN AVERAGE OF ABOUT 612 
MILLION GALLONS OF WATER WAS USED DAILY IN 1968-69 FOR PUBLIC 
AND INDUSTRIAL WATER SUPPLY IN KENTUCKY. THIS IS AN INCREASE IN 
TOTAL WATER USE OF 29% OVER 1957-59, AND 54% OVER 1991-53. 
PUBLIC SUPPIGIES ACCOUNTED FOR 314% AND INDUSTRIAL SUPPLIES 69% 
OF THE TOTAL WATER USED IN 1968-69, MUNICIPALITIES AND UTILITY 
WATER DISTRICTS FURNISHED WATER TO 201857646 PEOPLE. 84.5% 
BEING SUPPLIED FORM SURFACE-WATER SOURCES AND T5352 FROM 
GROUNDWATER SOURCES. THE AVERAGE DAILY USE WAS ABOUT 190 MILLION 
GALLONS» A 23% INCREASE OVER 1957-59 AND 30% OVER 1951-53. THE 
AVERAGE DAILY PER CAPITA USE WAS 86.5 GALLONS. THE PER CAPITA 
USE SHOWS A WIDE RANGE AMONG COMMUNITIES. IN GENERAL THE LARGER 
THE Celetny OR TOWN» THE LARGER THE PER CAPITA USE. INDUSTRIAL 
WATER USE IN 1968-69 INCREASED ABOUT 32% OVER 1957-59. 
A LARGER INCREASE THAN FOR PUBLIC SUPPLIES. THE AVERAGE DAILY 
USE WAS NEARLY 423 MILLION GALLONS, OF WHICH ABOUT 328 MILLION 
GALLONS WAS SELF SUPPLIED, THE REMAINDER WAS SUPPLIED BY PUBLIC 
WATER SYSTEMS. (CWOODARD-USGS) 


WATER RESOURCES OF THE MIDDLESBORC AREAs KENTUCKY 

MULL» D.z Ser PICKERINGs R. Je 

US GEOLOGICAL SURVEY. 

US GEOL SURV REP OF INVEST 94 51 Ps» 1968. 13 FIGs 7 PLATE, 6 
TABs 41 REFo 1 APPEND.» 

Journal Announcements: SWRA6802 

WATER RESOURCES INFORMATION FOR THE MIDDLESBORO AREA IS 
SUMMARIZED AS PART OF THE STATEWIDE STUDY OF WATER AND MINERAL 
RESOURCES. THE QUANTITY AND QUALITY OF GROUNDWATERS AND 
SURFACE WATERS RE ADESCRIBEDs THE AQUIFERS, WATER USEs AND 
NATURAL AS WELL AS MAN-MADE CONDITIONS AFFECTING OPTIMUM 
DEVELOPMENT OF WATER RESOURCES ARE DISCUSSED, A DEPENDABLE WATER 
SUPPLY IS AVAILABLE FROM A RESERVOIR IN A PROTECTED DRAINAGE 
BASINs AMPLE GROUNDWATER IS AVAILABLE FOR PRESENT USE AND FUTURE 
NEEDS. MOST OF THE GROUNDWATER Is IN CONGLOMERATES AND 
SANDSTONES OF THE PENNSYLVANIAN 1EESE FORMATION. ARTESIAN 
WELLS CAPABLE OF PRODUCING AS MUCH AS 100 GPM EACH CAN BE 
DEVELOPED, A WELL AND A SPRING EACH OF THAT CAPACITY ARE ALREADY- 
IN USE. SHALLOWER ROCKS OF THE PENNSYLVANIAN BREATHITT 
GROUP AND THE SHALLOW ALLUVIUM CAN BE DEVELOPED FOR DOMESTIC 
AND MODEST INDUSTRIAL SUPPLIES. FRACTURES IN THE DISTURBED 
ROCKS AID RECHARGE AND CIRCULATIO SON THAT GENERALLY AQUIFER 
WATER ILS SATISFACTORY FOR MOST USES WITH LITTLE MORE 
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TREATMENT THAN IRON REMOVAL. FURTHER DEVELOPMENT OF SURFACE 
WATER WOULD REQUIRE IMPOUNDMENT. SURFACE WATER QUALITY IS 
SLIGHTLY IMPAIRED | BY ACID MINE DRAINAGE AND WASTE 
DISPOSAL. FLOOD HAZARDS ARE REDUCED BY CONTROL STRUCTURES. 


Description of physical environment and of strip-mining 
operations in parts of Beaver Creek basins Kentucky 

Mullers Je Jes 19634 (1964) 

UeS. Geological Survey Professional Paper 427-A, 25 ps 


Description of physical environment and of strip-mining 
operations in parts of Beaver Creek basins Kentucky 

Mussers Je Jer 1963 

U.S. Geological Survey Professional Paper 427-A-s 2omoe 

An investigation of the effects of strip mining for coal on the 
hydrology of parts of the Beaver Creek basins McCreary Countys 
Evpseewasetbeguns by aseveral State and Federal agencies in 1955. 
This report describes the topographys drainages geologys soilses 
climates hydrologic environments and _ forest vegetation of the 
study areas and gives a history and description of the mining. 
The following study areas are included: (1) The Cane Branch 
basins in which there has been minings (2) the Helton 6ranch 
basing in which there has been no mining and which is reasonably 
similar to the Cane Branch basin in physical characteristicss and 
(3) the West Fork Cane Branch basins in which there has been some 
prospecting. 

The bedrock of the Beaver Creek basin has been eroded by 
streams to form a maturely dissecteds irregular land surface with 
narrows, winding ridges and deeps steep-sideds narrow valleys. 
The drainage area of each study area, in square miles-s is as 
follows: Helton Branches G.85s Cane Branchs 0.677 and west Fork 
Cane Branch, a major tributary to Cane Branches 0.26. Profiles o f 
the steep stream channels and area-elevation curves of the land 
slopes show that the study areas are similar topographically. 
The Helton Branch channel has a bedrock floor. Numerous reaches 
of the Cane and West Fork Cane Branch channel floors are composed 
of sediment deposits. 

The stratigraphic section is divided into three partss as 
follows: (1) The strata below the main cliff-forming sandstone 
that consist mostly of siltstone and claystones (2) the main 
cliff-forming sandstone that makes the steep valley wallss and 
(3) the strata above the main cliff-forming sandstone that 
consist of sandstones siltstones claystones and the Barren Fork 
coal seam in the Cane Branch and West Fork Cane Branch areas and 
mostly of sandstone in the Helton Branch area. 

The spoil banks in the Cane Branch basin are composed. of a 
heterogeneous mixture of sandstones siltstone, claystones soils 
and water-soluble sulfur compounds. Downstream from the spoil 
banks, the stream beds and the lower flood plains are composed of 
fluvial deposits consisting predominantly of clay and Sult> see 
particles that were derived from the spoil banks. In the Helton 
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Branch basins fluvial deposits consist of sand- to boulder-size 
fragments» and in the West Fork Cane Branch basin these deposits 
consist of silt- to boulder-size fragments. 

Several great soil groups occur within the study areas, 
including the Red-Yellow Podzolic groups the Planosol groups and 
the Alluvial group. The main soil series present are the 
Muskingums Hartsells, Wellstons Jonnsburgs Tilsits and Enderss 
which have formed from parent sandstones siltstones and claystone 
beds. The hydrologic classification of soils indicates that the 
Helton and Cane Branch study areas are similar in terms of 
potential runoffs insofar as the soils are concerned. 

The climate of southeastern Kentucky is virtually continental 
in character. The temperature ranges annually from about 5 to 
100 degrees F. The mean annual precipitation is 46 inches. 
Thunderstorms are common during the spring and summer months. 
The mean annual snowfall is about 11 inches. Annual runoff 
averages about 22 inches. Cane and Helton Branches are perennial 
streams and rarely reach zero flow. West fork Cane Branch is. an 
intermittent stream and is dry for long periods in the summer and 
fall. 

Chemical weathering has produced the’ gentle slopes in the 
uplands of the study areas» and physical weathering has resulted 
in the formation of the steep valley walts. 

The forest vegetation of the study areas consists of stands of 
pines and oaks on the ridges and of stands of hardwoods and 
hemlocks in the coves and bottom  tands. There are some 
differences in the percentages of the various forest types in the 
Study areass but the total percentages of types based on 
environmental conditions are similar. The Helton Branch area has 
a larger number of stems per acre than the Cane Branch area. 

From 1955 to 1960- four phases of prospecting and mining took 
place in the Cane and West Fork Cane Branch Study areas. From 
May 1955 to April 1956, the Barren Fork coal seam was strip mined 
in the southwest side of the Cane Branch area. After mining was 
completed» the mine operator leveled the spoil bank resulting 
from the operation and cleared two ditches to allow drainage into 
Cane Branch. 

From October 1957 to January 1959s a second operator drift 
mined the coal seam in the highwall on the southwest side of the 
Cane Branch area. Acid water was frequently pumped from the 
drift mine into Cane Branch during the mining operation. 

From the fall of 1958 to August 1959, a third operator strip 
mined coal in the northeast side of the Cane Branch area. After 
minings the new spoil bank was leveled and a ditch cleared to 
allow drainage into Cane Branch. 

During February and March 1960 a fourth operators in 
Prospecting for coal along the divide between the Cane and West 
Fork Cane Branch basinss built a small spoil bank in each of 
these basins. No coal was mined in the areas during | 'this 
activity. 
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Geochemistry of water in Colliers C. Res» and otherss influences 
of strip mining on the hydrologic environment of parts of Beaver 
Creek basins Kentucky 

Mussefres Je Jes and Whetstones Ge Wee 1964 

U.S. Geological Survey Professional Paper 427-Bs pe B42-844. 


GEOCHEMISTRY OF WATER 

MUSSERs Je Jer PICKERINGs R. Je 

GEOLOGICAL SURVEYs WASHINGTONs D.C. 

IN: INFLUENCES OF STRIP MINING ON THE HYDROLOGIC ENVIRONMENT 
OF PARTS OF BEAVER CREEK BASINs KENTUCKYs 1955-664 GEOLOGICAL 
SURVEY PROFESSIONAL PAPER 427-Co P 616=G307919 708 114 Po oD ELGe 7 
TAB. 

Journal Announcement: SWRAO4S15 

ONE OF THE ENVIRONMENTAL FACTORS MOST OBVIOUSLY INFLUENCED 
BY STRIP MINING IN THE CANE BRANCH BASIN OF KENTUCKY 1S THE 
CHEMICAL COMPOSITION OF THE WATER. CANE BRANCH IS AN ACID STREAM 
BECAUSE OF STRIP MINING. THIS REPORT DESCRIBES AND EVALUATES 
Ch CHANGES IN THE CHEMICAL COMPOSITION OF WATER IN THE CANE 
BRANCH STUDY AREAs (2) THE CHEMICAL COMPOSITION OF WATER IN 
NEARBY STUDY AREAS UNAFFECTED BY MININGs AND (3) THE GENERAL 
PERSISTENCE OF ACID WATER DOWNSTREAM FROM Wille CANE BRANCH 
MINING AREA. ALTHOUGH FLUCTUATIONS OF ANNUAL MEAN CONCENTRATIONS 
DUE TO CLIMATIC VARIATIONS HAVE MADE IT DIFFICULT TO IDENTIFY 
A DEFINITE TREND DURING THE PERIOD 1962-66 APPARENTLY THERE WAS 
LITTLE CHANGE IN THE RATE OF CHEMICAL WEATHERING OR IN THE 
CHEMICAL CGMPOSITION OF THE WATER IN CANE BRANCH DURING THE 
LAST YEARS OF THE STUDY. AS THE ACID MINE DRAINAGE FROM 
THE CANE BRANCH AREA MOVES DOWNSTREAM, {Caf IS DILUTED AND 
NEUTRALIZED BY INFLOW FROM STREAMS CONTAINING BICARBONATE 
eR leo kel! Yio THE EFFECTS OF THE MINE DRAINAGE ARE ALMOST 
UNDETECTABLE AT THE POINT WHERE WATER FROM LITTLE HURRICANE 
FORK ENTERS BEAVER CREEK, AND BEAVER CREEK BELOW THIS POINT HAS 
MeGEIGHILY ACID PH LIKE THAT OF NEIGHBORING STREAMS UNAFFECTED BY 
ACID MINE DRAINAGE. (SEE ALSO W71-07935) (KNAPP-USGS) 


Geology and ground-water resources of the Prestonsburg 
Guadrangles Kentucky 

Peter Wwemtes, Ures MULL? D.5S.s and Kitburns Chabot, 1956 

U.S. Geological Survey Water~Supply Paper 1359, 140 p. 


Reconnaissance of ground-water resources in the Eastern 
Coalfield Reyions Kentucky 

wrote, ee emee > Muli De) S.2 end Kilburn, Ci. 1962 

ass Geological Survey Water-Supply Paper 16074 56 pe 
Supplemented by U.S. Geological Survey Hydrological Atlases 36, 
Bye and’ 36. 

Thee avaitability of “ground water in different parts of this 
region was determined chiefly by analyzing ground-water data 
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collected during the reconnaissance. The resulting 
water-availability maps» published as Hydrologic Investigations 
Atlases» were designed to be used in conjunction with this 
report. 

water from wells and springs in the Eastern Coalfield Region 
varies widely in chemical characters but most of the water is of 
the calcium magnesium bicarbonate or sodium bicarbonate type. 
Chloride and iron are the most objectionable constituents in the 
Ground water of the region. Salty water is known to occururat 
depths of less than 300 feet in all the physiographic sections of 
the regions except the Cumberland Mountain section. In generals, 
the chloride content of the ground water becomes higher with 
increasing depth below drainages and water that is salty enough 
to be called a brine eventually will be met in wells drilled deep 
enough in any part of the region. 

Iron is present in noticeable quantities in the water from 
wells and springs in all formations in the region. Areas in 
which vadose water drains through beds of black shale or coals or 
areas in which acidic mine drainage recharges the ground water 
probably wilt have a high Tron content. Under these 
circumstancess the iron-bearing water probably will occur only at 
shallow depths. 


Hydrology of Area 14 Eastern Coal province. Kentucky 
Quinoness Tic Mulls OF SSTZ°YORKs°KS USF and Kendalls Vee 1981 
Water Resources Investigations 81-137, 145 p. 


Hydrology of Area 344 Interior Coal Provincer Eastern Regions 
Kentucky 

Quinoness Fer Yorks Ke Lev and Plebuche Rez 

UeS. Geological Survey 


Synthetic fuels developments earth science considerations. 
(Duplicated see Alabama) 

Rickerts De A.» Ulmans We Jeo and Hamptons Es Reso 1979 

UeS. Department of Interior/Geological Surveys 45 p. 


Floods of April 1977 in the Appalachian Region of Kentucky» 
Tennessees Virginias and West Virginia (Duplicated see Virginia) 

Runmne crac, 'Si. eMandech tmsee cap ee 1 o8G 

UeS. Geological Survey Professional Paper 1028, 43 Pe 


INDEX TO WATER-QUALITY DATA AVAILABLE FROM THE U.sS. GEOLOGICAL 
SURVEY IN MACHINE~READABLE FORM TO DECEMBER 31,4 1972, 
SOUTHEASTERN REGION 

SHOWENs Ce. Ree WILLIAMS, O. 0, 

GEOLOGICAL SURVEYs RESTON» VA, PAPER COPY, Servic S$ IN 
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MICROFICHE. WATER-RESOCURCES INVESTIGATIONS 22-73, JUNE Oe Ae gees 
PF, 5S FIGs 1 TABs APPEND.» 

Journal Announcements: SWRAU804 

THIS REPORT LISTS. WATER QUALITY STATIONS OPERATED BY THE 
GEOLOGICAL SURVEY IN THE SOUTHEASTERN Us dis FOR WHICH DATA 
ARE AVAILABLE IN MACHINE~READABLE FORM. THE DATA ARE THE 
RESULTS OF ANALYSES OF WATER SAMPLES AND INDICATE THE CHEMICAL 
AND PHYSICAL CHARACTERISTICS OF SURFACE WATER AND GROUNDWATER. 
THE STATIONS ARE LISTED ACCORDING TO STATION NUMBER WITHIN EACH 
STATE. THE WATER QUALITY DATA ARE IDENTIFIED BY S-DIGIT 
PARAMETER CODES AND ARE GROUPED INTO at PARAMETER 
CATEGORIES. THE AVALYTICAL RESULTS FOR ALL SAMPLES IN ANY ONE 
YEAR ARE THEN GROUPED wITHIN THE PARAMETER CATEGORIES. THE 
REPORT LLSAS THE AVAILABLE RETRIEVAL OPTIONS» THE 
MACHINE~READABLE OUTPUT OPTIONSs USER CHARGES» AND HOW TO 
OBTAIN THE DATA. CKNAPP-USGS) 


TREE GROWTH 

SIGAFOOSs Re. Se 

GEOLOGICAL SURVEY» WASHINGTONs D.C. 

IN: INFLUENCES OF STRIP MINING ON THE HYDROLOGIC ENVIRONMENT 
OF PARTS OF BEAVER CREEK BASIN» KENTUCKY, 1955-66, GEOLOGICAL 
SURVEY PROFESSIONAL PAPER 427-Ce P C57 =C5 9 smiles Uscmoee eu FIGs 1 
TAB.s 

Journal Announcements: SWRAQ415 

THE NET EFFECT OF STRIP MINING UPON THE FORESTS IN THE CANE 
BRANCH BASIN», KENTUCKY IS NEGATIVE. THE AREA MINED WAS CLEARED 
OF TREES AT THE TIME OF MININGs AND AFTER A RECOVERY PERIOD OF 
1G YEARS DID NOT SUPPORT THE NUMBER OF TREES THAT A COMPARABLE 
AREA OF ABANDONED CULTIVATED LAND SUPPORTED. FURTHERMORE» 
SOME TREES THAT WERE NOT DESTROYED AT THE TIME OF MINING 
SUBSEQUENTLY DIEDs PROBABLY BECAUSE OF BURIAL BY SEDIMENT, AND 
OTHER TREES MAY HAVE HAD THEIR GROWTH INHIBITED ASisA GRESULaT 
OF IRRIGATION BY MINE DRAINAGE. (SEE ALSO W71-07935) (CKNAPP-USGS) 


Floods of December 1978 in Kentucky 

Bilslavalisied ctN or, QBUIRONESeef ary ELinte pe of « 

Geological Surveys Louisvilles KY. Water Resources Div. 

Geological Survey open-file report 79-9774 April 1979. 53 pep 
15 fige 6 tabs 4 refer 

Journal Announcement: SWRA1302 

In 19784 severe flooding throughout the State of Kentucky 
occurred from December 3-10 as a result of intense 
precipitation from two storms. The storms of December 3-5 = and 
December 7-10 produced record peak discharges in several areas 
throughout central and eastern Kentuckys resulting in damages. of 
nearly 50 million dollars and the loss of five lives. This 
report summarizes data collected during the floods by the U.S. 
Geological Surveys water kesources Divisions and other Federal 
and State agencies in Kentucky. The data include 
precipitation, streamflows and water-quality data 
(including suspended sediment). Estimates of property damages 
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in selected basins are also provided. The information is 
preliminary and subject to revisions. (Woodard-USGS) 


LOW-FLOW CHARACTERISTICS OF KENTUCY STREAMS 

SWISSHELMs Re. Ve JR 

GEOLOGICAL SURVEYs WASHINGTON» D.C, 

OPEN-F TUE "REPORTOEN OF Gon TaeSHEET pd MAP wo 

Journal Announcement: SWRAU716 

LOW-FLOW DATA ARE GIVEN FOR STREAMS THROUGHOUT KENTUCKY. WHERE 
MORE THAN 10 YEARS OF RECORD ARE AVAILABLEs THE 7-DAY ANNUAL LOW 
FLOWS ARE USED TO DEFINE A FREQUENCY CURVE. THE DISCHARGE AT 
1QO-YEAR RECURRENCE INTERVAL FROM THAT CURVE IS THE 7-DAY Q10, 
THIS REPORT PRESENTS THE 7-DAY Q10 DISCHARGE AT 85 
CONTINUOUS-RECORD STATIONS AND AT 49 PARTIAL-~RECORD STATIONS, 
THESE VALUES ARE SHOWN ON A MAP ALONG WITH THE STATION NUMBER 
AND THE DRAINAGE AREA. (CKNAPP=-USGS) 


Water Levels in Ooservation Wells in Kentucky 1935 Through 1976 

Whitesidess D. V.s Kernodles J. Mss Leisty, De We 

Geological Surveys Louisvilles KY, Water Resources Div.es and 
Geological Surveys Louisville, KY, Geologic Div. 

Open=fite™* report 78-129, "February 9197S. 9156 pe 196 “figs Tostace 
113%ref.. 

Journal Announcements: SWRA1117 

Hydrographs show water levels in observation wells in Kentucky 
from “1935 through’ 197.60" Themwatenm teve liso tin these wells are 
measured as part ot the national observation well network and in 
cooperation with the University of Kentucky, Kentucky Geological 
Survey. The hydrographs are arranged hy the five physiograhic 
regions of Kentucky, alphabetically by countys and in ascending 
order of latitude. The collection and tabulation of ground-water 
levels and aquifer data are used to determine short-term 
changes and long-range trends in water-level fluctuations which 
reflect the changes in storage within ground-water reservoirs. 
(Woodard-USGS) 


YIELDS AND SPECIFIC CAPACITIES OF BEDROCK WELLS IN KENTUCKY 

eWHITESIDESs D.V 

GEOLOGICAL SURVEY, LOUISVILLE, KY. 

KENTUCKY GEOLOGICAL SURVEY INFORMATION CIRCULAR 214 1971. 18 IP 5 
5 FIGs 1, LABs  S7 REE. > 

Journal Announcement: SWRAQSOS 

SPECIFIC-CAPACITY AND WELL-YIELD DATA ARE PRESENTED FROM 
CONTROLLED PUMPING PrEeSTs ON 106 SELECTED BEDROCK WELLS IN 41 
COUNTIES IN KENTUCKY. OCCURRENCE AND MOVEMENT OF GROUNDWATER IN 
BEDROCK AQUIFERS ARE DISCUSSED. DEPTHS OF WELLS TESTED 
RANGE FROM 21 TO 14015 FEET AND YIELDS RANGE FROM AQUIFERS WILL 
NEED TO BE DEVELOPED AND UTILIZED AS DEMAND FOR WATER 
INCREASES ALONG WITH POPULATION GROWTH AND INDUSTRIAL 
EXPANSION IN KENTUCKY, ADEQUATE GROUNDWATER SUPPLIES FROM 
BEDROCK WELLS FOR DOMESTIC AND SMALL INDUSTRIAL USE COULD IN 
ALL PROBABILITY BE DEVELOPED IN SOME AREAS WHICH ARE FAR REMOVED 


166 


Kentucky Kentucky 


FROM MAJOR STREAMS AND EXISTING SURFACE RESERVOIRS. THE COST 
OF INDIVIDUAL WELLS WOULD BE CONSIDERABLY LESS THAN THE COST OF 
INSTALLING LONG STRETCHES OF PIPELINE, FILTRATION AND TREATMENT 
FACILITIES» OR BUILDING NEW SURFACE RESERVOIRS. (WOODARD-USGS) 


Water Temperatures of Kentucky 

Pogenskis OJ ceS sr Kieslers’Janl.our 

Geological Surveys Louisvilles Ky. Water Resources Div. 

Wwater~Resources Investiyations 76-86 (Open-File Report). 
November 1976. 1 sheets 10 ref.s 

Journal Announcement: SWRA1012 

The U.S. Geological Survey in cooperation with the Kentucky 
Geological Survey has been gathering temperature data on streams 
throughout Kentucky under a number of different programs’ for 
several decades. Periodic water temperature observationss which 


were made at aie frequency of approximately once per month 
during the past 15 yearss were analyzed with the aid of a 
computer program to descrive the annual water temperature cycle 
at sites in the Commonwealth. Shown on a map of Kentuckys 
at each site of water-temperature collections, are 
maximum median monthly temperatures minimum median monthly 


temperatures and annual average temperature. Stream temperatures 
in Kentucky vary between 0 and 30 degrees Celsius (deg C) 
during the year. Maximum median monthly water temperatures occur 
in July and are typically between 23 and 27 deg Cs» whereas 
minimum median monthly water temperatures are recorded in January 
and are useually within the 2 to 6 deg € range. Annual average 
water temperatures are between 10 and 18 deg C. (Woodard-USGS) 


A Compilation of Groundwater Quality Data For Kentucky 

Geological Surveys Louisvilles KY. Water Resources Div. 

Geological Survey Open-File Report 80-685» Mays 1980. 963 pe 
Werrge' 8 "Tabs T6°Ref.c > Falsts” “Ra Jee Banfields G. Rss and 
Willingers Ge. Aes compilers., 

Journal Announcement: SWRA1413 

This report provides most of the data in the files of the U.S. 
Geological Survey on the quality of groundwater in Kentucky. All 
analyses through 1979 are included except for some special 
purpose repetitive analyses and some with a very Limited number 
of constituents. County location maps are included with 
the analyses. These include locations distributions and 
density of sampling sites in each county. Most of the data in 
this report resulted from cooperative studies made with the 
Kentucky Geological Survey and with other Federals States, and 
Local agencies. (USGS) 


Selected Chemical Quality Characteristics in Streams of 
Kentuckys 1970-75 
Geological Surveys Louisvilley KY. Water Resources Div. 


report), 1980. 1 Sheets 10 Ref. (Santoss Je Fee complier) .s 


167 


Kentucky Kentucky 


Journal Announcements: SWRA1414 

Generalized maps. of average dissolved solids, hardness 
and nitrate concentrations of water in streams throughout 
Kentucky were prepared from data collected at more than 100 sites 
Trom?s1970Retog ode 7o- Average dissolved solids concentrations 
seldom exceed 250 milligrams per (7) t e:te Hardness» mostly of 
calcium magnesium origin, generally ranges. .from. 60% toweaeu 
milligrams per liter. Average nitrate concentrations exceed 2 
milligrams per liter at most of the sites. (USGS) 


Water Resources Data for Kentuckys published annually since 
1975 

Geological Surveys Louisvilles KY. Water Resources Div. 

Available from the National Technical Information Services 


Springfield» VA 22151. 

Water resources data for Kentucky consist of records of 
Stages discharges and water quality of streams; stage and 
contents of lakess and water levels and water quality of welts 
and springs. 

Data collected at various miscellaneous sites is also 
published. These data represent that part of the National Water 
Data System operated by the U.S. Geological Survey and 
cooperating State and Federal agencies in Kentucky. (USGS) 


WATER RESOURCES INVESTIGATIONS IN KENTUCKY, 1972 

GEOLOGICAL SURVEY» WASHINGTON, D.C. 

GEOLOGICAL SURVEY REPORT OF INVESTIGATIONS FOLDER» 1 SHEET» 
1972. 5 FIGs 1 MAP... 

Journal Announcement: SWRA0514 

THE WATER RESOURCES STUDIES AND INVESTIGATIONS OF THE UZ Sie 
GEOLOGICAL SURVEY IN KENTUCKY ARE SUMMARIZED. A SELEGWED 
EIBLIOGRAPHY OF MATERIAL CONCERNING THE STATE IS INCLUDED, A 
GESTIISH GIVEN OF STATE AND FEDERAL AGENCIES, COUNTIES, 
ANDO CITIES WHO COOPERATE IN DIFFERENT PARTS OF THE PROGRAM, THE 
HYDROLOGIC DATA NETWORK CONSISTS OF 233 PRIMARY. SECONDARYs AND 
WATER MANAGEMENT STREAMFLOW STATIONS, 141 GROUNDWATER 
OESERVATION WELLS, AND 169 WATER QUALITY OBSERVING SITESs 
SMALL STATE MAPS SHOW PRINCIPAL SOURCES OF GROUNDWATER, MEAN 
ANNUAL PRECIPITATION,» MEAN ANNUAL RUNOFFs DISCHARGE OF PRINCIPAL 
RIVERS.» AND CHEMICAL TYPE OF SURFACE WATER, A MAPs SCALE 
APPROXIMATELY 27 MI TO THE INCH, SHOWS BY SYMBOLS» NUMBERS» AND 
COLLORED OUTLINE THE HYDROLOGIC DATA NETWORK AND 
INVESTIGATIONS IN KENTUCKY IN JANUARY 1972. (WOODARD=-USGS) 


Water-Resources Investigations in Kentuckys 1976 

Geological Surveys Louisvilles Ky. Water Resources Div. 

Available from U.S. Geological Surveys Restons VA 22092. 1976. 
1 sheet.» 

Journal Announcement: SWRA1018 

Water-resources studies and investigations made in Kentucky 


168 


Kentucky Kentucky 


during 1976 by the U.S. Geological Survey in cooperation with 
State and local agencies are summarized. A bibliography of 
selected material concerning these investigations is included. 
The investigations -include collections of basic information 
through a hydrologic Gata networks areal hydrologic. or 
interpretative studies, and research projects. The hydrologic 
data network consists of surface-water stationss groundwater 
observation wells- and water quality observation sites. 
Small State maps give a broad picture of variations in some of 
the hydrologic characteristics pertaining to Kentucky's 
water resources. A larger map shows the hydrologic data network 
and investigations in the State. (Woodard-USGS) 
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Maryland Maryland 


USDAHL-74 Model as a Planning Tool 

Fishers Gs Tes Ayars, J. Ewe Holtan» H. N.as Nelsons D. L. 

Geological Surveys Towsons MD. 

Transactions of . the American Society o f Agricultural 
Engineerss Vol 224 No 64 p 1347-13524 November-December 1979, 7 
Figs GOTabs!i 7°Ref. + 

Journal Announcements: SWRA1314 

The University of Marylang version of the USDAHL-74 model was 
used to simulate the hydrology of Maryland watersheds located 
in three different geologic provinces. The results of the 
simulation demonstrated the applicability of the model for use 
in evaluating the effects of changes in land use on diversified 
watersheds. (Sims-ISwWS) 


Hydrology of Area Ss Eastern Coal Provinces Pennsylvania, 
Marylands and West Virginia 

Heigbw (Woo Jee Shaws LC. browns. D.°E. 

Geological Surveys Harrisburgs PA. Water Resources Div. 

Geological “Survey “Open-File Report 81-538 (WRI), September 
Soe en Get pe MO6UMhigzecee Tab. 37 Refs Append.» 

Journal Announcement: SWRA1511 


Hydrologic data are presented for area S of the Eastern Coal 
Provinces the 72384 square-mile Monongahela River basin in 
western Pennsylvanias western Marylands and north-central West 
Virginia. One hundred thirty-four streams were sampled about 


three times during the 1979 and 1980 water years for specific 
conductances pH-, aciditys alkalinity dissolved and total iron, 


dissolved and total manganeses dissolved sulfates and 
dissolved s.o Uitd's® Benthic invertebrate populations were 
determined and bottom material samples were analyzed for 
metals. Eleven streams had pHs aciditys alkalinitys total 
irons total manganeses and dissolved-sulfate levels 
indicative of acid-mine drainage. These streams were most 


common in the Tygart Valley River basins although indicators. of 
acid-mine drainage were found throughout the Monongahela basin. 


No benthic invertebrates were found in 25 of 129 streams 
sampled. Such streams were most common in the Cheat and Tygart 
Valley River basins. Low flows mean flow, peak flows and flow 
duration data are presented for gaging stations in area 5. 
Techniques for estimating these data_ for ungaged sites are 
presented and referenced. The functions ofs and access tos 
the National Water Data Exchanges WATSTORE» and indexes to 
water-data activities in coal orovinces are presented. 
(USGS) 


HYDROGEOLOGY OF THE FORMATION AND NEUTRALIZATION OF ACID 
WATERS DRAINING FROM UNDERGROUND COAL MINES OF WESTERN MARYLAND 

HOLLYDAYs Es Fes MCKENZIEs S. We 

GEOLOGICAL SURVEY, PARKVILLE,» MD. 

MARYLAND GEOLOGICAL SURVEY REPORT OF INVESTIGATIONS NO 20 


a7) 


Maryland Maryland 


1973. 350 Ps V6 "FIGs ee TAR cea aR e ree 

Journal Announcements: SWRA0718 

THE FLOWS FROM 18 UNDERGROUND MINES FOR WHICH MINE MAPS ARE 
AVAILABLE IN THE BITUMINOUS COAL BASINS OF WESTERN MARYLAND 
WERE MEASUREDs AND WATER SAMPLES WERE COLLECTED FOR 
DETERMINATION OF e7 MAJOR DISSOLVED CONSTITUENTS AND CHEMICAL 
PROPERTIES AND 28 MINOR ELEMENTS. NATURAL NEUTRALIZATION Is 
TAKING PLACE IN THE UNDERGROUND ENVIRONMENT AND THE MOST NEARLY 
NEUTRALIZED ACID MINE DRAINAGE IS ASSOCIATED WITH FLOW FROM AN 
UPPER MINE TO A LOWER MINE THROUGH THE INTERVENING ROCK STRATA. 
(KNAPP-USGS ) 


GEOLOGIC AND HYDROLOGIC FACTORS BEARING ON SUBSURFACE STORAGE 
OF LIQUID WASTES IN MARYLAND 

OTTON»s EDMOND G. 

GEGLOGICAL SURVEYs PARKVILLEs MD. 

REPORT AVAILABLE FROM MARYLAND GEOLOGICAL SURVEY. LATROBE 
HALL» JOHNS HOPKINS UNIVERSITY» BALTIMORE, MD. 21218, $Zaf36 
MARYLAND GEOLOGICAL SURVEY REPORT OF INVESTIGATIONS NO 14,4 1970, 
59° Ps JO FIGs 46.7 AB +) 57 REE, 

Journal Announcements: SWRAU413 

MARYLAND IS DIVIDED INTO 3 MAJOR REGIONS AND THESE, IN TURN 
ARE DIVIDED INTO 8 MAJOR SUBREGIONS ON THE BASIS OF 
PHYSIOGRAPHY.s GEOLOGY, AND HYDROLOGY AND EACH Is 
DISCUSSED IN RELATION TO DEEP=WELL INJECTION OF WASTES. IN THE 
APPALACHIAN REGION, THERE ARE SEVERAL POROUS ZONES THAT MIGHT 
ACCEPT INJECTED WASTESs AND THICK SEQUENCES OF LOW-PERMEABILITY 
ROCKS MIGHT FUNCTION AS CONFINING LAYERS, IN SOME PLACES THERE 
ARE FRESH-WATER ZONES THAT MUST BE CONSIDERED AND IN THE 
EASTERN PART OF THE WESTERN MARYLAND SUBREGION, THERE IS 
EXTENSIVE FAULTING THAT MIGHT PERMIT VERTICAL LEAKAGE OF INJECTED 
WASTES. IN THE PIEDMONT REGION THE HIGHLY METAMORPHOSED AND 
FRACTURED ROCKS OF THE CATOCTIN MOUNTAIN BELT OFFER FEW 
OPPORTUNITIES FOR PRACTICABLE INJECTION OF WASTES BECAUSE OF 
THE LOW PERMEABILITY AND GENERALLY INEFFECTIVE CONFINING LAYERS. 
IN THE COASTAL PLAIN REGION FACTORS RELATED TO WASTE INJECTION 
DECISIONS RANGE WIDELY. MOST OF THE AQUIFERS CONTAIN FRESH 
WATER IN THE INNER COASTAL PLAIN AND THE NUMBER DECREASES 
SEAWARD. IN THE MIDDLE COASTAL PLAINs THERE APPEAR TO BE 
SEVERAL SALINE AQUIFERS BELOW A DEPTH OF ABOUT 2,000 FEET AND 
IN THE OUTER COASTAL PLAIN THERE ARE MANY. THRCUGHOUT ThE 
COASTAL PLAIN REGION THERE ARE EXTENSIVE THICK CONFINING 
LAYERS. (CWOODARD=-USGS) 


Quality of Surface Water in the Coal-Mining Areas of Western 
Maryland and Adjacent Areas of Pennsylvania and West Virginia 
from April 1979 to June 1980 

Staubitzs We W. 

Geological Surveys Towsons MD. Water Resources Div. 


172 


Maryland Maryland 


Available from OFSS» USGS Box 254254 Fed. Ctr. Denvers CO 
80225. Paper copy $13.75 Microfiche $3.50. Geological Survey 
Open-File Report 81-812, Auguste POSPENTOS USF ATER RG FIGS abs 7 
Ref.» 

Journal Announcement: SWRA1510 


The U.S. Geological Survey is monitoring the water quality 
of streams within the Eastern Coal Province. This report 
contains streamflows, water-qualitys and biological data 


collected in the North Branch Potomac River basin and in the 
Maryland portion of the Youghiogheny and Casselman River basins. 
Data collected from 64 streams from April 1979 to June 1980 are 
presented in tables. Other sources of hydrologic information 
within the study area are also described in the report. (USGS) 


Hydrology of Area 6s Eastern Coal Provinces Marylands West 
Virginias and Pennsylvania. 

Staubitzs W. Wes and Sobashinskis Je Re 

U.S. Geological Survey. 


GEOHYDROLOGIC RECINNAISSANCE OF THE UPPER POTOMAC RIVER BASIN 

TRAINERs Fe Wer WATKINSs Fe Aw JR 

GEOLOGICAL SURVEYs RESTONs VA. 

AVAILABLE FROM SUPT OF DOCUMENTSs GPOs WASHINGTONs DC 20402, 
PRICE STS9 5% WATER-SUPPLY PAPER 2035, 1975. 68 Ps 16 FIGs 1 
PLATE» 10 TABs 593 REFue 

Journal Announcements: SWRA0823 

THE UPPER POTOMAC RIVER BASINe IN THE CENTRAL APPALACHIAN 
REGION IN PENNSYLVANIA» MARYLAND, VIRGINIA, AND WEST VIRGINIAs 
1S A HUMID TEMPERATE REGION OF DIVERSE FRACTURED ROCKS. THREE 
GEOHYDROLOGIC TERRANES=s WHICH UNDERLIE LARGE PARTS OF THE BASIN~» 
ARE DESCRIBED IN TERMS OF THEIR AQUIFER CHARACTERISTICS AND OF 
THE MAGNITUDE AND DURATION OF THEIR BASE RUNOFF s (1) FRACTURED 
ROCK HAVING A THIN REGOLITHs (2) FRACTURED ROCK HAVING A THICK 
REGOLITHs AND C3) CARBONATE ROCK. CRYSTALLINE ROCK IN THE 
MOUNTAINOUS PART OF THE BLUE RIDGE PROVINCE AND SHALE WITH 
TIGHT SANDSTONE IN THE FOLDED APPALACHIANS ARE COVERED WITH THIN 
REGOLITH. WATER Ts STORED IN AND MOVES THROUGH FAIRLY 
UNMODIFIED FRACTURES. AVERAGE TRANSMISSIVITY (T) Is 
ESTIMATED TO BE 150 $Q FEET PER DAY » AND AVERAGE STORAGE 
COEFFICIENT (S99s02005. CRYSTALLINE AND SEDIMENTARY ROCKS IN 
THE PIEDMONT PROVINCE AND IN THE LOWLAND PART OF THE BLUE 
RIDGE PROVINCE ARE COVERED WITH THICK REGOLITH. ESTIMATED 
AVERAGE VALUES FOR AQUIFER CHARACTERISTICS AR Tp Ae) Se) PEW ites 
DAYs AND Se etlilane CARBONATE ROCK~s IN WHICH FRACTURES HAVE 
BEEN WIDENED SELECTIVELY BY SOLUTION, ESPECIALLY NEAR STREAMS es 
HAS ESTIMATED AVERAGE AQUIFER CHARACTERISTICS OF To 500 
SQ FEET PER DAY» AND Se 0.93-G6.04. THIS ROCK IS THE MOST 
EFFECTIVE IN THE BASIN IN TERMS OF WATER SUPPLY AND BASE 
RUNOFF. ACIDIC MINE~ORAINAGE WATER LOCAL HIGHLY 
MINERALIZED GROUNDWATER,» AND THE HIGH NITRATE CONTENT OF 
GROUNDWATER IN SOME AREAS WOULD PROBABLY HAVE LITTLE 
ADVERSE AFFECT ON THE USE OF GROUNDWATER FOR LOW-FLOW 
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AUGMENTATION. (CWOODARD-USGS) 


WATER IN MARYLAND: A REVIEW OF THE FREE STATE'S LIQUID ASSETS 

WALKERs PATRICK N, 

GEOLOGICAL SURVEYs TOWSONs MD. 

MARYLAND GEOLOGICAL SURVEY EDUCATIONAL SERIES NO 24 1970. 52 Po 
28 FIGs 1 MAPae 

Journal Announcement: SWRAO406 

THIS REPORT IS INTENDED TO PRESENT TO THE CITIZENS OF MARYLAND 
AN ACCOUNT OF THE STATE'S WATER RESOURCES. CHAPTERS ARE TITLED 
AS THOUGH THEY DEALT WITH PARTS OF A FINANCIAL BUDGET BECAUSE 
WATER RESOURCES MUST BE MANAGED JUST AS FINANCES MUST BE 
MANAGED. THE CLIMATE OF MAKYLAND CS TEMPERATE AND SUBHUMID, 
AVERAGE ANNUAL TEM? ERATURE RANGES FROM ABOUT 48 DEGREES F IN THE 
MOUNTAINS TO ABOUT 58 DEGREES F IN THE SOUTHERN COASTAL PLAIN. IN 
A TYPICAL YEAR THE STATE RECEIVES 20,000 BILLION GALLONS OF WATER 
AS PRECIPITATION OF STREAMFLOW. IN ADDITION,» AN ESTIMATED 
130,000 BILLION GALLOWS OF GROUNDWATER ARE CONTAINED IN THE 
ROCKS OF THE STATE. MARYLAND'S AVERAGE PRECIPITATION Is 
ABOUT 42 INCHES PER YEAR. IN GENERAL, PRECIPITATION IS HIGHER 
IN THE EASTERN AND EXTREME WESTERN PARTS OF THE STATE THAN IT Is 
IN THE WEST=CENTRAL PART. OF 42 INCHES OF PRECIPITATION EACH 
YEAR» ABOUT TWO-THIRDS OR 28 INCHES Is LOST TO 
EVAPOTRANSPIRATION. EACH YEAR ABOUT 14,000 BILLION GALLONS OF 
WATER LEAVE THE STATE AS STREAMFLOW. SOME 11,000 BILLION GALLONS 
OF THIS WATER ORIGINATES OUTSIDE OF MARYLAND. MARYLAND Is NOT 
IN A FLOOD-~PLAGUED REGION AND FLOODS ARE RARELY A PROBLEM, 
MARYLAND'S WATERS ARE GENERALLY OF EXCELLENT QUALITY. 
(KNAPP=-USGS) 


Maryland Ground-water Information: Chemical Quality Data 

Wolts “RetSe 

Geological Surveys Towsons MD. Water Resources Div. 

Maryland Geological Survey Water Resources Basic-Data Report No 
1O-PI97SSQ A268psteVatabve cere ten 

Journal Announcement: SWRA1214 

Water-quality data from approximately 1600 wells and springs 
in Maryland are tabulated. The data represent all the 
ground-water samples collected and analyzed by the U.S. 
Geological Survey in Maryland during the period 1942-1974. 
(Woodard-USGS) 


Garrett County Water-well Records, Chemical~Quality Data 
Ground-Water Uses Coal Test-Hole Data and Surface-Water Data 

Geological Surveys Towsons MD. Water Resources Div. 

Maryland Geological Survey Water Resources Basic Data Report No 
11, 1980. 102 ps S Figs 2 Platess 10 Tabs 21 Ref. (Compiled by 
Nutters Le Jeo Smigaj»e Me Jer and Knobels Le Ledes 

Journal Announcement: SWRA1501 
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This report is a compilation of selected water-well recordsSs 


selected spring records, gas-well recordss chemical-quality 
datas, water-use datas coal test-hole recordss and 
surface-water data for Garrett Countys Maryland. Included are 
records of about 1100 water wells, 120 springss 210 gas wells, 
70 coal test holese 56 chemical analyses of ground water, 
surface-water data from 8 continuous-record sites,s and 


miscellaneous measurements from 11 sites. (USGS) 


Water Resources Data for Maryland and Delawares Published 
@nmuatly since 1975. 

Geological Surveys Towsons MD. Water Resources Div. 

Available from the National Technical Information Services 
Soringtfields VA 22161. 

Water resources data for Maryland and Delaware consist of 
records of stages discharges and water quality of streams, stage 
and contents of lakes and reservoirs, and water levels and water 


Guaurty. Of,..ground-water. wells. Additional water data were 
GCotvected at various sites not involved in the systematic 
data-collection program and are published as miscellaneous 
measurements. These data represent that part of the National 
Water Data System operated by the U.S. Geological Survey and 
cooperating State, local, and Federal agencies in 


Maryland and Delaware. (USGS) 
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Missouri Missouri 


Evaluation of Missouri's Coal Resources 

Author not provided 

Report of Investigations No.48 

Missouri possesses coal resources Ofe_StorcesopvUlion.. ‘tons -as 
determined by mapping and exploration, ranking ninth among the 
states. Of this totals there are 2.1 billion tons of thick € 42 
inches) coals 8.5 billion tons of intermediate thickness (28 to 
42 inches)» and 21.1 billion tons of thin (igetoucs. mches) ecoal. 

Remaining reservess which total 10.4 billion tons» include 2.1 
billion tons of thick coal, 5.0 billion tons of intermediate 
thickness» and 3.3 billion tons of thin coal. 

Remaining reserves are classified according to sulfur content. 
Data indicate that no significant areas of low-sulfur coal are 
present in Missouri. Approximately half of the State's coal 
reserve contains from 4 to 5 percent sulturs and one-fourth has 
from 3 to 4 percent sulfur. Less than one-tenth contains less 
than 3 percent sulfur and the remainder has more than 5 percent. 

An estimated additional possible coal resource of 1892 V8b PL lion 
tons is present in untested areass giving a total coal resource 
of 49.9 billion tons. 


RECONNAISSANCE OF THE GROUND-WATER RESOURCES OF THE 
MISSOURI RIVER ALLUVIUM BETWEEN JEFFERSON CITY AND MIAMI e 
MISSOURI 

EMMETT» Le Fes JEFFERYs He Ge 

GEOLOGICAL SURVEYs WASHINGTON» DeGe 

REPORT AVAILABLE FOR SALE FROM U §$ GEOLOGICAL SURVEYs DEPT. OF 
INTERIORs WASHINGTONs D5 Gc = PRICE 50 CENTS. U S 
GEOLOGICAL SURVEY HYDROLOGIC INVESTIGATIONS ATLAS HA-340- 1 
SHEET» 1969. TEXTs 6 FIGs 1 TABs 1 MAPes 14 REF.e 

Journal Announcement: SWRAO318 


THIS HYDROLOGIC ATLAS DESCRIBES THE THICKNESS.» AREAL 
EXTENT. AND LITHOLOGY OF THE ALLUVIAL DEPOSITS OF THE MISSOURI 
RIVER BETWEEN JEFFERSON CITY AND MIAMI, MISSOURI» AND 


PROVIDES INFORMATION ON THE OCCURRENCE, AVAILABILITY» USEs AND 
CHEMICAL QUALITY OF THE WATER CONTAINED IN THE ALLUVIAL 
AQUIFER. FLOOD-PLAIN WIDTHS VARY FROM 1.8 TO 6.4 MILES AND HAVE 
A TOTAL SURFACE AREA OF APPROXIMATELY 285 SQUARE MILES. THE 
FLOOD PLAIN IS UNDERLAIN BY ALLUVIUM CONSISTING OF GCUAY FEST ET s 
SAND» AND GRAVEL WHICH HAS GEEN DEPOSITED BY THE} REVERS THE 
SAND AND GRAVEL IN THE LOWER PART OF THE ALLUVIUM IS SATURATED 
WITH WATER AND FORMS THE ALLUVIAL AQUIFER. THE WATER INe@geTHTS 
AQUIFER IS IN HYDRAULIC CONNECTION WITH THE MISSOURI RIVER. 
GRAPHS» TABLES» ILLUSTRATIONS AND A HYDROLOGIC MAP (SCALE 13125, 
000) ARE INCLUDED IN THE ATLAS. (WOODARD — USGS) 


RECONNAISSANCE OF THE GROUNDWATER RESOURCES OF THE 
MISSOURI RIVER ALLUVIUM BETWEEN MIAMI AND KANSAS CITYs MISSOURI 
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EMMETTs Les Foe JEBRERY a ehemGe 

GEOLOGICAL SURVEY» WASHINGTON» D.C. 

FOR SALE BY US GEOLOGICAL SURVEY, WASHINGTON, Gr PREECE 
S055 05 US GEOLOGICAL SURVEY HYDROLOGIC INVESTIGATIONS ATLAS 
HA-344, 1. SHEET.» UO HO) < TEXT>: S#ELGH bahABe tO ake Ea, 

Journal Announcements: SWRA0322 

THE PURPOSE OF THIS 1-SHEET HY DROLOGIC ATLAS ies TO 
DESCRIBE THE THICKNESS, AREAL EXTENTs AND LITHOLOGY OF THE 
ALLUVIAL DEPOSITS ALONG THE MISSOURI RIVER BETWEEN MIAMI AND 
KANSAS Glateves MO.e AND TO PROVIDE INFORMATION ON THE 
OCCURRENCE, AVAILABILITY, USE, AND CHEMICAL QUALITY OF THE 
WATER CONTAINED IN THE ALLUVIAL AQUIFER. FLOOD-PLAIN WIDTH 
VARIES FROM 2 TO 10 MILES AND HAS A TOTAL SURFACE AREA OF 
APPROXIMATELY 440 SQUARE MILES. UNDERLYING THE FLOOD PLAIN ARE 
CLAY» SILT.» SAND»s AND GRAVEL HYDRAULICALLY CONNECTED WITH 
THE RIVER, CONSTITUTES A LARGE AND PRODUCTIVE AQUIFER, WHICH FOR 
THE MOST PART IS PRESENTLY UNDERDEVELOPED. ELEVEN Gisies PUMP 
APPROXIMATELY 13.46 MILLION GALLONS OF WATER PER DAY FROM THE 
ALLUVIAL AQUIFER IN THIS REACH OF THE RIVER. INDUSTRIAL USE 
OF GROUNDWATER Is CONFINED TO THE KANSAS CULy AREA AND 
AMOUNTS TO ASBCUT 13 MGD (MILLION GALLONS PER DAY). A ROUGH 
APPROXIMATION OF WATER USED FOR IRRIGATION IS ABOUT 1.25 MGD; 
COMBINED MUNICIPLEs» INDUSTRIAL, AND IRRIGATION USE AMOUNTS TO 
ABOUT 28 MODs 85 PERCENT OF THIS IS PUMPED FROM THE ALLUVIUM 
BETWEEN KANSAS Gry AND INDEPENDENCE. IRRIGATION WELLS IN THE 
AREA HAVE REPORTED PUMPING RATES OF AROUND 1/000 GPM, AND 
SPECIFIC CAPACITIES RANGING FROM SO TO 150 GPM PER FOOT OF 
DRAWDOWN. WATER IN ALLUVIUM IN THIS REACH OF THE VALLEY IS A 
CALCIUM BICARBONATE TYPE, CHARACTERIZED BY A HIGH HARDNESS AND 
HIGH IRON CONTENT. (KNAPP-US6S) 


RECONNAISSANCE OF THE GROUNDWATER RESOURCES OF THE 
MISSOURI RIVER ALLUVIUM BETWEEN KANSAS CITY, MISSOURI AND THE 
IOWA BORDER» (Duplicated see Iowa and Missouri.) 

EMMETT + We shonruEFFERY> H.eG- 

GEOLOGICAL SURVEYs WASHINGTON, D.C. 

GEOL SURV HY DROL INVEST ATLAS HA=3366 1 SHEET» 1969. TEXT, 8 
FIG, 2 MAPs 3 TABs 18 REF... 

Journal Announcements: SWRAU223 


Geochemical Survey of Waters of Missouri 

Feders' Ge Le 

Geological Surveys Lakewoods CO. Water Resources Div. 

Available from Supt. of Documents, GPO. Washington, DC 
20402, Prices $3.50. Geological Survey Professional Paper 954-E, 
1979. 78 pe 43 Figs & Tabs 30 Refs Append., 

Journal Announcement: SWRA1317 

A reconnaissance geochemical survey of surface and ground 
waters of the State of Missouri was made to provide 
epidemiologists with information on the State-wide 
distribution and variability of chemical constituents. 
Results from the state-wide sampling programs based on a 
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hierarchical analysis of variance design and randomly chosen 
sampling siteses show that the concentrations of many chemical 
constituents in waters of Missouri vary both among = and within 
the major geohydrologic units by statistically significant 
amounts. The chemical constituents in surface waters show fewer 
statistically significant differences between geohydrologic 
units than the ground waterss and in some geohydrologic units 
the surface water is chemically quite different from the 
ground water, especially in its trace element content. Where 
geohydrologic units overlie one anothers there may be large 
differences in the quality of water obtained from closely spaced 
wells pumping water from different geohydrologic UN'S 6 
Analysis of the ground-water data by Q-mode factor analysis 
indicates that general chemical character of the waters can be 
moderately well described in terms cf four theoretical 
water-types. These include (1) a Ca-Mg-HC0O3 water with 
relatively high Cus (2) a Na-HCO3-C1 water with high Ks Lis Al» 
BearoAhOSr, “fs tand t6rs/03) %a CamHCO3<S04 water With iain sre 8 Partd 
Maetaid OfC4) ba Wwater Plow Tin itotali dissolved solids and with low 
concentrations of trace elements. (Kosco-USGS) 


WATER RESOURCES OF NORTHWESTERN MISSOURI 

GANN»s Es Ess HARVEYs Eo Jee BARKSe Je He 

GEOLOGICAL SURVEY» WASHINGTON, D.C. 

FOR SALE BY USGS» WASHINGTON» D.C. 20242, PREGE SUS "PER SSETs 
HYDROLOGIC INVESTIGATIONS ATLAS Tho adg Gp UGRSHEETS, (191732 ZO" FIG, 7 
TABs 48 REFee 

Journal Announcements: SWRAQ?13 

A GENERAL SUMMARY IS PRESENTED OF INFORMATION CONCERNING THE 
OCCURRENCE, AVAILABILITY, USE» AND QUALITY OF WATER . IN 
NORTHWESTERN MISSOURI. ALSO INCLUDED Is A DEFINITION OF 
PROBLEMS AND POTENTIALS WHICH SHOULD BE CONSIDERED IN THE 
DEVELOPMENT OF THE WATER RESOURCES OF THE AREA. THIS ATLAS 
COVERS AN AREA OF APPROXIMATELY 13,000 SQUARE MITAERSIe THE 
PRINCIPAL SOURCES OF FRESH GROUNDWATER ARE THE AUN HUM OTF THE 
MISSOURI RIVER VALLEYs THE ALLUVIUM OF TRIBUTARY VALLEYS» AND 
THE OUTWASH DEPOSITS IN BURIED BEDROCK Vil REE Y Sts PAE 
EXISTING DRAINAGE NETWORK HAS BEEN DEVELOPED ON THE 
UNCONSOLIDATED MATERIALS OVERLYING THE BURIED BEDROCK VALLEYS. 
HYDRAULIC CONNECTION BETWEEN THE ALLUViUM OF TRIBUTARY VALLEYS 
AND THE BURIED VALLEYS 1S POOR IN MOST AREAS OWING TO 
RELATIVELY IMPERMEABLE SILT AND CLAY DEPOSITS SEPARATING THE TWO 
AQUIFERS. HOWEVER, TOWARD THE LOWER END OF THE GRAND RIVER 
VALLEY THE TWO AQUIFERS MAY BE CONNECTED. ARTESIAN CONDITIONS 
evisT “IN MOST OF THE »BURTED VALLEYS AND IN SOME AREAS IN THE 
MISSOURI RIVER VALLEY AND TRIBUTARY VALLEYS. WATER FROM BEDROCK 
AQUIFERS IN NORTHWESTERN MISSOURI Is GENERALLY TOO HIGHLY 
MINERALIZED FOR MOST TUS ES'. THE FLOW OF STREAMS IN NORTHWESTERN 
MISSOURI IS HIGHLY VARIABLE. THE AVERAGE FLOW FOR A PARTICULAR 
MONTH MAY VARY FROM YEAR TO YEAR BY A FACTOR OF 1,000. MINIMUM 
MONTHLY MEAN FLOWS OF MOST STREAMS IN THE AREA OCCURRED DURING 
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THE SEVERE DROUGHTS OF THE 1930'S AND MID-1950°S. MAXIMUM MONTHLY 
MEAN FLOWS GENERALLY OCCURRED DURING THE LATE =19200S3 
MID-1940'S, AND EARULY=1960!S; FLOW-DURATION CURVES PRESENT 
GENERAL STREAMFLOW CHARACTERISTICS OF STREAMS IN NORTHWESTERN 
MISSOURI. GENERALIZED ESTIMATES OF AVERAGE ANNUAL SEDIMENT YIELD 
ARE USEFUL IN THE PRELIMINARY DESIGN’ OF WATER RESOURCES 
PROJECTS. (KNAPP=-USGS) 


WATER RESOURCES OF WEST-CENTRAL MISSOURI 

GANNs E. Ess HARVEY, E, snes BARKS» dic Hee FULLER, Dre (ora 
MIGEER. 00age 

GEOLOGICAL SURVEY, ROLLO»s MO, 

HYDROLOGIC INVESTIGATIONS ATLAS HA~491, 1974, 4 SHEETS» 46 
REF.s 

Journal Announcement: SWRA09Q7 

FUTURE DEVELOPMENT IN WEST=-CENTRAL MISSOURI Is EXPECTED =110 
RESULT FROM CONTINUED URBAN EXPANSION AND FROM INCREASING 
RECREATIONAL USE OF THE FOUR LARGE RESERVOIRS EITHER COMPLETED 
OR UNDER CONSTRUCTION. KNOWLEDGE OF THE WATER RESOURCES 1S 
NECESSARY IN PLANNING THE USE AND DEVELOPMENT OF THE AREA. 
THIS ATLAS PRESENTS A GENERAL SUMMARY OF INFORMATION CONCERNING 
THE OCCURRENCE, AVAILABILITY, USE, AND QUALITY OF WATER. A 
GENERAL DEFINITION OF EXISTING AND POTENTIAL PROBLEMS RELATED TO 
THE DEVELOPMENT OF THE WATER RESOURCES IS ALSO INCLUDED. THE 
ATLAS COVERS APPROXIMATELY 18,000 SQ MI AND INCLUDES ALL OR PARTS 
OF S'S. "GOUNT PES. THE AREA IS BOUNDED ON THE NORTH BY THE SOUTH 
EDGE OF THE MISSOURI RIVER FLOOD PLAIN, ON THE EAST BY THE 
EASTERN DRAINAGE DIVIDES OF THE OSAGE AND NEOSHO RIVER BASINS» 
AND ON THE WEST AND SOUTH BY THE MISSOURI STATE LINE, WATER 
RESOURCES OF THE MISSOURI RIVER VALLEY ARE DESCRIBED IN THE 
PUBLISHED ATLASES SHOWN ON THE INDEX MAP, (WOODARD-USGS) 


WATER RESOURCES OF NORTHEASTERN MISSOURI 

GANN» Ew E.s HARVEY, FE, J.7 JERFERY» Hic Gos FULLER, Droste 

GEOLOGICAL SURVEYs WASHINGTON, Dra Gals AND MISSOURI GEOLOGICAL 
SURVEY AND WATER RESOURCES» ROLLA, 

FOR SALE BY U.S, GEOLOGICAL SURVEY, WASHINGTON, Bat a ~ DI P.REGE 
$2.00 PER SET. GEOLOGICAL SURVEY HYDROLOGIC INVESTIGATIONS 
ATLAS HA~372, 4 SHE EMSA” 19 2st TE xiTis 25 FIGs 13 MAP, 7 TABs 22 
Retr es 6 

Journal Announcement: SWRAUG20 

THIS 4-SHEET ATLAS PRESENTS A GENERAL SUMMARY OF INFORMATION 
CONCERNING THE AVAILABILITY, DISTRIBUTION, AND QUALITY OF 
WATER IN NORTHEASTERN MISSOURI. ALSO INCLUDED ARE PROBLEMS 
AND POSS LOI RTHeS RELATED TO DEVELOPMENT OF THE WATER 
RESOURCES OF THE AREA, MAPSs TABLES, GRAPHS.» AND ILLUSTRATIONS 
ARE USED TO PRESENT DATA AND INFORMATION FOR SURFACE WATER AND 
GROUNDWATER HYDROLOGY CONCERNING POLLUTION, IRRIGATION, 
SEDIMENT TRANSPORT, URBANIZATION, FLOODING, INDUSTRY, AND 
RECREATION, CWOODARD-USGS) 


Summary Appraisals of the Nation's Ground-water 
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Resources--Missouri Basin Region 

Taylors O. Je 

Geological Surveys Lakewoods CO. Water Resources Div. 

Available from Supt. of Documents, GPO» Washington, DC 
20402- Prices $3.00. Geological Survey Professional paper 813-Q, 
Seen Ghee We fiigns S-platess (3 tabs 93 refss 

Journal Announcement: SWRA1211 


The Missour? Basin Regione about one-sixth of the 
contiguous United States, utilizes large water supplies for 
irrigations industrials public supplys and rural USE. 


Groundwater resources occur in sand and gravel alluviums glacial 
depositss dune sands basinfill deposits of sand and gravel, 


sandstones siltstones fractured sandy clays limestones and 
dolomite. Ground water 1s undeveloped in many areas. 
Unconsolidated and semiconsolidated aquifers have potential 
for conjunctive use with surface waters reuse of available 
suppliess artificial recharges and salvage of 
evapotranspiration. Sandstone aquifers have potential for 


artificial recharges induced interaquifer leakages conjunctive 
use with surface waters and temporary mining of ground water. 
Limestone and dolomite aquifer have potential for development 
of a large water supplys induced increase in recharges, and 
induced interaquifer leakage. Saline ground water occurs 
throughout the regions but is most abundant in deep aquifers 
in Wyomings North Dakotas and South Dakotas. Improved water use 
in the Missouri Basin Region would require a periodic 
inventory of current supplies in precipitations streamflow, 
surface-water storages and ground waters an awareness o f 
the many possible alternatives to meet demands. and 
implementation of sound water-manaygement plans. (Woodard-USGS) 


Physical Environment and Hydrologic Characteristics of 
Coal-Mining Areas in Missouri 

ait ttvael. Ger tBarkss J. He 

Geological Surveys Rollas MO. Water Resources DiV.e 

Available from the National Technical Information Services 
Springfield, VA 22161 as PB81-1267654 Price codes: AQ3 in paper 
copys A001 in microfiche. Geological Survey Water-Resources 
Investigations 80-67, 1980. 33 p-» 12 Figs 2 Tabs 48 Refer 

Journal Announcement: SWRA1413 

Hydrologic information for the north-central and western 
coal-mining regions of Missouri is needed to define the 
hydrologic system in these areas of major historic and planned 
coal development. This report describes the physical setting» 
climates coal-mining practicess general hydrologic systems and 


the current (1980) hydrologic data base in these two 
coal-mining regions. Streamflow in both mining regions is poorly 
sustained. Stream water quality generally varies with 
Location and the magnitude of coal-mining active tyenanet.a 
watershed. Streams in non coal-mining areas generally have 
dissolved-solids «concentrations, less than 400 milligrams per 
later. Acid-mine drainage has seriously affected some streams 
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by reducing «the: pH ©to Lbesis -tehanm: Gabemand increasing the 
dissolved-solids concentrations to greater than 1,000 milligrams 
per liter. This has resulted in fish kills in some Instances. 
Groundwater movement 1s impeded both laterally and vertically 
in both mining regions, especially in western Missouri, because 
of the low hydraulic conductivity of the rocks of Pennsylvanian 
age. The quality of groundwater varies widely depending’ on 
location and depth. Groundwater commonly contains high 
concentrations of bgon dg -andalseltia tes and dissolved-solids 


concentrations generally are greater than 1,000 milligrams per 
Uist expe BCU SGS) 


Water Resources Data for Missouri, published annually since 
1975 

Geological Surveys Rolla» MO. Water Resources Div. 

Available from the National Technical Information Service, 
Springfield,» VA 22161. 


Water-Resources Investigations Of stive: #t SSi, Geological 
Survey in Missouri--Fiscal Year 1981 

Geological Surveys Rollas MO. Water Resources Div. 

Available from OFSSs USGS», Box 254257 Fed.'* Ctr.s ) Denvernmanad 
80225. Paper copy $8.00 Microfiche $3.50. Geological Survey 
Open-File Report 81-683, AUGUSTA 19S VIGO tps 92 Figs (Compiled by 
Kr a tizerts Wee eck. 

Journal Announcement: SWRA1505 

Water-resources investigations of the U.S. Geological Survey 
in Missouri consist of collecting hydrologic data and 
making interpretative investigations. The data and the 
results of the investigations are published or released by 
either the Un'Ss Geological Survey or by cooperating 
agencies. The report describes the data-collection activities 
and (investigations iim Missouri for the 1981 fiscal year and 
provides an extensive list of water-resources references for the 
State. (USGS) 


Water-Resources Investigations of the UNS Geological 
Survey in Missouri--Fiscal Year 1980 

Geological Surveys Rolla, MO. Water Resources Div, 

Available from the OFSS» USGS Box 254255 Fed. "Ctr.> Denver 
COMS0 22578 P r iicie : $8.50 in paper copys 235390 in 
microfiche, Geological Survey Open-File Report 80-1019, August, 
LISOGR G4 pe 612 Higa, (Compiled oy Kratzer> We. M.).>, 

Journal Announcement: SWRA1412 


Water-resources investigations of the URSA Geological Survey 
in Missouri consist of collecting hydrologic data and 
conducting interpretative investigations. The data and the 
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results of the investigations are puolished or released by 
either the Uso Geoloogical Survey or by cooperating 
agencies. The report describes the data-collection activities 
and investigations ‘in Missouri for the 1980 fiscal year and 
provides an extensive list of water-resources references for the 
State. (USGS) ; 
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TEMPERATURE OF SURFACE WATERS IN MONTANA 

AAGAARDs FERN C. 

GEOLOGICAL SURVEYs HELENAs MONT. 

MONTANA FISH AND GAME DEP REPs 1969. 613 Pw 4 FIGs 3 TAB.»e 

Journal Announcements: SWRA0U304 

THIS PUBLICATION IS A COMPILATIONs IN TABULAR AND GRAPHIC 
FORM, OF ALL AVAILABLE SURFACE WATER TEMPERATURE DATA IN THE 
STATE OF MONTANA THROUGH 1965. THE DATA WERE OBTAINED FROM 
FEDERAL AND STATE AGENCIES» CITIES AND PRIVATE INDUSTRIES. THE 
REPORT INCLUDES RECORDS OF WATER TEMPERATURES ATo2/fed SITES ON 
STREAMS AND LAKES RANGING FROM SPOT OBSERVATIONS AT TIME OF 
DISCHARGE MEASUREMENTS OR WATER QUALITY SAMPLES TO CONTINUOUS 
RECORD BY A RECORDING THERMOGRAPH. COPIES ARE AVAILABLE FROM 
THE MONTANA FISH AND GAME DEPARTMENT.» HELENA» MONT. 
CAAGAARD-USGS) 


Ecology and distribution of major diatom ecotypes Pheer ie 
southern Fort Union coal region of Montana 

Bahlss Le Lev Wevers Es Evo and Jarvies Je O.- 

U.S. Geological Survey Professional Paper 


The Ashland coal field, Rosebuds Powder Rivers and Custer 
Countiess Montanas Part 2 gf Contributions to economic geology. 

HasSs Ne Wes 1932 

UeSe Geological Survey Bulletin 831-By p. 19-105. 

This report describes the stratiuraphy of the Fort Union 
Formation and the geomorphology of about 975 square miles an 
southeastern Montana. rt includes a detailed 
township-by-township description of the coal resources,» and a 
geologic map at a scale of 1:62,500 showing the outcrop of coal 
beds and the location of 839 measured coal sections. 


Completion and Tasting of Madison Limestone Test Well 3, 
NW1/4SE1/4 Sec. Lou CMe cemINe yok scree oe Yellowstone County, 
Montana 

Blankennagels Re Kes Howellss Le Wee Millers We. Re 

Geological Surveys Denvers CO. Water Resources Div. 

Available from the OFSS» USGS» Box 254254 Fed. Ctres Denvers 
CO 80225. Prices $12.50 in paper copys 5.90 avin 
microfiche. Geological Survey Open-File Report B1=5 287 NP98 1s 191 
brei6 “Figs 15 Tabs 10 Ref.s 

Journal Announcement: SWRA1424 

Selected intervals in the lower and upper parts of the 
Mission Canyon Limestone. of Mississippian ages and the 
Amsden Formation and Tensleep Sandstone of Pennsylvanian ages 
containing water with dissolved-solids concentrations of 
3,000 milligrams per liter or less, were perforated through 
7-inch casing that was cemented to the wells of the borehole. 
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Total” “flow. trome cael perforated intervals after development of 
each interval by swabbing and flowing was 125 gallons per 


minuteé. Total flow increased to 2,900 gallons per minute after 
acidizing and fracturing each unit through perforations. 
Radioactive tracer surveys indicate about 65 percent of the flow 
was from perforations in the upper. part o f the Mission 


Canyon Limestone. Based on analysis of data from a step-drawdown 
test, the values of transmissivity and coefficient of storage 
considered as most reasonable are 38,000 gallons per day 
per foot and 0.00002 respectively. Maximum temperature of water, 
measured at land surfaces was 56.6 degrees Celsius. (USGS) 


Preliminary Data for Madison Limestone Test Well 34 NW1/4 SE1/4 
Sece 35eetlsrc2yNeor Re 2kbESse Yolilowstone Countys Montana 

Blankennagely R. KesuHowells, UsiW.3 Mikler,oWs R.duHanaene Gs 
We 

Geological Surveys Denvers C0. Water REsources —“Divaw 
Geological Surveys Hurons SD. Water Resources Dive? Geological 
Surveys Billings» MT. Water Resources Div. 

Geological Survey open-file report 79-745, June 1979. 186 ps 
¢ tagv 3 PVates> 3m) abeaapeed > 

Journal Announcement: SWRA1304 

This report provides preliminary deta for Madison Limestone 
test well 3 in Yellowstone Countys Montes including test-well 


histonys..geology of. .the-test well, hydrologic testing, and 
geochemistry. It also discusses the preliminary results and 
future testing. The test well) was sdrnalleduead part of the 
study to determine the water-resource potential of the 
Madison Limestone and associated rocks to meet future 
water needs mn a 188,000-square-mile region that includes 
the coal-rich area of the Northern Great Plains. Drilling and 
testing were designed to yield a ~=*maximum of stratigraphic, 
structural, geophysical, and hydrologic information. 


(Woodard-USGS) 


Preliminary data for ttadison Limestone test well No. 2s Sheena 
SE 1/4 sec. 18H Tail (Nos dReo4 G, Guster Countys Montana 

Browns ODO. Le» «dlankennagels RoiK.s Busbys dhe Feo and lecmmee 
Wa au ha? 

U.S. Geological Survey Open-File Report 77-863, 135 Ps 

This report porovides the preliminary data for the Madison 
Limestone test well 2 including test-well historys geology of the 
test well, hydrologic testings and geochemistry. It also 
discusses the prelininary results and future testing plans. 

The test well was drilled as part of the Study to determine the 
water-resource potential of the Madison Limestone and associated 
rocks to meet future water needs in a 188,000-square-mile region 
that includes the coal-rich area of the Northern Great Plains. 
Drilling and testing were designed to yield a maximum of 
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stratigraphic, structural, geophysical, and hydrologic 
information. 

Theertest well was drithed in the SE Wi GaSe 4S Sec 180110) 01 
jeeeR. 54 6.- Custer Countys Montanas to a depth of 97378 feet 
below land = surface. Tien wae 1s) cased ewrth eho-3/8-ineh casing 
from tand surface to 47661 feet and 9-5/8-inch casing from 4,519 
to 67487 feet below land surface. Pets gant Sead 2onine h-c3 ameter 
open hole from 6487 feet to 8/422 feet. The well is plugged 
below that depth by two cement plugs--one from 9378 to 97084 
feet and the other from 8-884 to 8/422 feet. The twedls ast! so 
constructed that additional hydrologic tests and geophysical logs 
can be made at a later date. 

Nineteen cores were taken from selected intervals totaling 754 


feet; 722k vfee td tof core was recovered. The cores’ were 
photographed,s slabbeds and plugged-s and selected parts were 
tested for densitys porositys and vertical and horizontal 
permeability. Gamma and density scans of the cores were made, 


and thin sections are being prepared for detailed examination. 

Seventeen conventional drill-stem tests and packer-swabbing 
tests were attempteds 13 of which give clues to the pressure 
heads of water in the intervals tested. water samples were 
obtained during 10 of the tests» 7? of which were flow tests. 

Water from the open-hole part of the well had a shut-in 
pressure of 333 pounds per square inch and flowed about 44 
gallons per minute. The temperature of the water, measured at 
the surfaces was about 48 degrees Celsius. 

With the possible exception of the Dakota Sandstones no major 
potential sources. of ground. water were found in the test well. 
Micoel nosifresthwater *‘<less » than 1,000 milligrams. per © liter 
iescolved sotads) “was! found in any of the zones tested in the 
well. Water salinities ranged from about 2-000 to 46,500 
milligrams per liter dissolved solids. 

Additional geophysical loys and tests will be made in the test 
well during the summer and fall of 1977. The logs may include 
televiewers gamma spectrometers, trace ejectors and 
spinner-surveyS. A vertical seismic profile will be made in the 
well in August. 


The Coalwood coal fields Powder River Countys Montana 

Brysons R. Pavan 952 

U.S. Geological Survey Bulletin 973-B8+ p. 23-106. 

This report contains a yeologic map at a sicaliel ots 146343 60" For 
a large area along the crest and western flank of the Black Hills 
mp laittt Shown on the map are the outcrop areas of 30 coal beds. 


Also included are analyses of two coal samples, measured 
stratigraphic sections for the 1-320 ft of exposed Hell Creek and 
Fort Union Formations: a table of fossil-collection sitess and 


diagrams showing correlationss ranges in thicknesses and average 
intervals between coal beds. The text describes the stratigraphy 
of the geologic units and the characteristics of the coal beds. 
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A township-ody-township discussion of coal resources and estimated 
reserves 18 accompanied by 264 graphic coal sections. 


Geology of Moorhead coal fields Powder River and Rosebud 
counties» Montana 

Brysons R. Prowanot Basset Ne Ween 97S 

U.S. Geological Survey Bulletin 123384 116 p. 

This report contains a geologic map (2 sheets) at a scale of 
1363-3600 of the Hell Creeks Fort Unions and Wasatch Formations 
for a large area along the northeast ftank of the Powder River 
Basin. Shown on the map are the outcrop and burned area for 33 
coal beds more than 2 ft thick. Also included are analyses of 10 
coal samples, measured stratigraphic sections for the entire 
2e250-ft column of exposed rocks in the map areas and a diagram 


showing the stratigraphic positions of the coal beds. The text 
describes the major structural features and stratigraphy of the 
map units. A toOwnship-by-township discussion of the coal 


resources and reserves is accompanied by more than 1,000 graphic 
coal sections. 


Geolcgy of certain lignite fields in eastern Montana, io 
Contributions to economic geologys 1910--Part II 

Calverts We. R.~ 1912. 

U.S. Geological Survey Bulletin 4714 p. 187-201. 

This report is the introductory report for the Baker, Terry, 
Glendives Sidneys and Culbertson lignite field reports that are 
in U.S. Geological Survey Bulletin 471, The report mostly 
describes the stratigraphy of the area and includes descriptions 
of the Pierre Shales Lance Formation equivalents and Fort Union 
Formation. Included are lists of fossils and three sections of 
rocks with lLithologic descriptions. 


Potential effects of surface coal mining on the hydrology of 
the Cook Creek areas southeastern Montana 

Cannone My. Revo 

Us.Se Geological Survey Water-Resources Investigations Open-File 
Report 827681, 30 P. 

The Cook Creek area of the Ashland coal field contains large 
reserves” of Federally owned coal that have been identified for 
potential lease sale. A hydrologic study has been conducted in 
the potential lease area to describe existing hydrologic systems 
and to assess potential impacts of surface coal mining on local 
water resources. 

Hydrogeologic data collected from wells, springss and drill 
holes indicate that shallow aquifers exist within the Tongue 
River Member of the Fort Union Formation (Paleocene age) and 
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within valley alluvium (Pleistocene and Holocene age). Shallow 
aquifers within the Tongue River Member include coal beds» 
clinker» and lenses of sandstone and siltstone. The Knobloch 


coal beds a principal shallow aquifer used for stockwatering in 
the areas averages about 55 feet in thickness and is completely 
saturated CHrougheut™ mostGrate itsi"extent. Coarse alluvial 
deposits are the most productive aquifers and are a major source 
of stock water in the Cook Creek basine 

Surface-water resources are limited to the upstream reach of 
Cook Creeks which flows intermittently. The downstream reach of 
Cook Creeks plus all other small drainages that originate in the 
study areas are ephemeral. 

Mining of the Knobloch and Sawyer coal beds would remove two 
alluvial springss one bedrock springs and two wells,» which are 
all used for watering of livestock. The potentiometric surface 
within the Knodloch coal aquifer and the alluvial aquifer in the 
downstream part of the Cook Creek basin would be lowered during 


mining. Lowered water levels in these aquifers might 
substantially affect water levels in five wells outside the mine 
boundary. After mininges water in the alluvial aquifer 
downgradient from the mine area might show a Long-term 
degradation in @ auabityoas aeresult of “Leaching of soluble salts 
from overburden materials used to backtill mine pits. Although 


mining would alter the existing hydrologic systems and remove 
several springs and shallow wells, alternative ground-water 
supplies are available that could be developed to replace those 
lost by mining. 


Potential effects of surface coal mining on the hydrology of 
the Snider Creek areas Rosebud and Ashland coal fields, 
southeastern Montana 

Cannons M. R. 

U.S. Geological Survey Water-Resources Investigations 82-4051,- 
eser: 

The Snider Creek area of tne Rosevud and Ashland coal fields 
contains strippable reserves. of Federal coal that have been 
identified for potential lease sale. A hydrologic study has been 
conducted in the potential lease area to describe the existing 
hydrologic systems and to assess potential impacts of surface 
coal mining on local water resources. 

Hydrogeologic data collected from _ stock wells, observation 
wells, and drill holes show that shallow aquifers exist within 
the Tullock» Lebo Shales and Tongue River Members of the Fort 
Union Formation (Paleocene age) and within valley alluvium 
(Pleistocene and Holocene age). Most of the wells in the area 
are completed in the basal part of the Tongue River Member or in 
the upper part of the Lebo Shale Member and are used for watering 
of Livestock. Small stock reservoirs are the primary source o f 
surface water; Snider Creek and all other streams that originate 
in the area are ephemeral. 
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The Terrett coat bed of the Tongue River Member is the primary 
coaley bed »-ofmuthe® aneaweandwe is located above the water table. 
Mining of the Terrett coal bed would destroy one stock well and 
several small reservoirs. Four other wells near the coal outcrop 
might be destroyed by mining. Alternative ground-water supplies 
are available to replace those lost by mining. Degradation of 
the quality of ground waters caused by the leaching of soluble 
salts from mine spoilss is not anticipated. 


Selected Hydrologic and Climatologic Data from the Prairie 
Dog Creek Basins Southeastern Montanasr Water Year 1980 

Gar'y.n gb HVE. ot [Johnstone sige Dig 

Geological Surveys Helenas MT. Water Resources Div. 

Available from the OFSSs USGS Box 254254 Fed. Gt na Denver» 
C0, 802254 .Prices,.$10.00 in. papen. copys $3450 in micromucier 
Open-File Report 82-2734 March 1982. 9745 ps 2 iFigs Ge TabocliseeReneee 

Journal Announcement: SWRA1601 

Hydrologic and climatologic data are being collected in a 
25-square-mile (65-square-kilometer) basin in southeastern 
Montana to provide a base for developments calibrations and 
verification of a precipitation-runoff model. The study area and 
data-collection stations within the area are shown on a map. A 
summary of data collected at each station during the second year, 
beginning in October 1979, is provided in tables. The 
Gata include precipitations snow Gepth and water contents 
air temperatures relative humiditys wind speed and direction, 
solar radiation, soil temperature and moistures stream 
discharges chemical analyses of waters and suspended sediment. 
(USGS) 


Selected Hydrologic anda Climatologic Data from the Prairie 
Dog Creek Basins Southeastern Montanar Water Year 1979 

Canyis tle, Ech WOnINSO Nise el ce On 

Geological Surveys Helenas MT. Water Resources Div. 

Available from the OFSS»s USGS Box 25425, Fed. Ctresr Denver, 
GOpyasO2eSeesPrijae: $10.00 in paper copys $3.50 in 
microfiche, Geological Survey Open-File Report 81-412, 1981. 73 
pa aw \Bairgewels: # Wabi saeseehedce, 

Journal Announcement: SWRA1420 

Hydrologic and climatologic data are being collected in a 
19-square-mile (49-square-kilometer) basin in southeastern 
Montana to provide a base for developments calibrations and 
verification of a precipitation-runoff model. The Study area and 
data-collection stations within the area are shown on a MapPe A 
Summary of data collected at each station during the first year, 
beginnings ins! Oetiobe rage 786 is Pro Via edie hi nest iahilers The 
data include precipitations SNOw depth and water content, 
air temperature, relative humiditys wind runs solar radiation, 
soil temperature and moisture, stream discharges chemical 
analyses of waters and suspended sediment. (USGS) 


190 


Montana Montana 


The coal resources of McCone Countys Montana 

Colliers Aw Jes and Knechtel, Nant. enh 39 

UeS. Geological Survey Bulletin 905, 80 p. 

This report contains a generalized stratigraphic section of the 
exposed rocks from the op. f the Bearpaw Shale through the 
Tongue River Member of the Fort Union Formations a regional-scale 
structure maps a geologic map of the area at a scale of 
12:125,0004 and three geologic sections. The text describes the 
general structural features and the stratigraphy of the map units 
although formation terminology has since been revised. A lengthy 
township-by-township discussion of coal resources for the county 
is accompanied by 531 graphic sections Of le coal beds. 


The Flaxville gravel and its relation to other terrace gravels 
of the northern Great Plains ion Shorter contributions to general 
geology 1917 

meee, ENaedcr ANGI LNOMAWaties 1916 

UeS.e Geological Survey Professional Paper VO Size Das. 


Coal resources of Montana 

Gombane JicosXer (Browns DeiMese PulversyH. Fas tand Taylor, De Aes 
1949 

UsSe Geoloyical Survey Circular 534 28 pe 


Three deposits of strippable lignite west of the Yellowstone 
Rivers Montana 

Culbertsons We Cor 1954 

WeceeGeological Survey, Bulletin .9957H>s op. O9 Dip ele 

This report describes three lignite deposits that are suitable 
for strip mining in an area of about 700 square miles. The 
lignite is mapped on the basis of overburden in categories of 
Less than 60 ft» 60 to 90 ft» and 90 to 120 ft. Nine analyses of 


lignite samples are given. A columnar section’ shows the 
stratigraphic position and correlation of apiitemute .~ebedss 
Thirty-seven coal sections were measured. Included are three 


maps that show the coal deposits, the amount of overburdens and 
the coal-section siteSe 


Measurements of Discharges Gain or Loss in Flows and Chemical 
Quality of the Poplar and Redwater Riverss Northeastern Montanas 
October 24-254 1979 

Dodges Ke Aes Levingss Ge We 

Geological Surveys Helenay MT. Water Resources Div. 

Available from the OFSS» USGS Box 254254 Fed. Ctigs Denver 
CO 802254 Prices Deseo in paper copys $35.250 in 
microfiche. Geological Survey Open-File Report 80-1210. November 
9980.4 -16 palt&atFig« .d,Tabes 
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Journal Announcement: SWRA1414 
Discharge, specific conductances and water temperature were 
measured at 37 sites on the Poplar and Redwater Rivers in 


northeastern Montana on October 24-256 1979, to provide 
data on the interaction between surface-water and 
groundwater Systems. Streamflow gains or losses were computed 
for those stream reaches not significantly affected by 
irrigation. Water samples were collected at 17 o f the 
sites for detailed chemical-quality analysis. The tabulated 


data provide an areally broad data tase of concurrent base-flow 
conditions. (USGS) 


Geohydrology of the Madison and associated aquifers in parts of 
Montanas North Dakotas South Dakotas and Wyoming 

Downeys Joe S.s 1980 

U.S. Geological Surveys Montana, 108 p. 


Base Flow and Chemical Quality of Streams in the Northern Great 
Plains Areas Montana and Wyomings 1977-78, 

Druses Stanley A.ws Dodges Kent Ass and Hotchkisss We R. 

UeS. Geological Survey Water-Resources Investigations Open-File 
Report 81-692. 

Base-flow discharge and chemical-quality measurements were made 
at 233 selected sites on streams during October-November 1977, 
August-September 1978, and October 1978 to provide data on the 
interaction between surface- water and ground-water systems in 
the northern Great Plains area of Montana and Wyoming. The 
tabulated data provide an areally broad data base of con-current 
base-flow conditions. 

Streamflow gains or losses were computed for stream reaches not 
significantly affected by irrigation. «OnsOctober 17 «1978700 mne 
change in flow of the upper Powder River between Sussex and 
Arvadas Wyomings was a loss of 14 cubic feet per second. On the 
Same dates the change in flow of the lower Powder River between 
Arvadas Wyomings and Moorheads Montanas was a gain of 6 cubic 


feet per second, Except for August~September 1978, major 
subbasins showed little significant differences in water 
discharge, chemical characters, or dissolved-solids 


concentrations. 


Progress Report on the €Effects of Surface Mining on. the 
Surface-Water Hydrology of Selected Basins in the Fort Union Coal 


Regions North Dakota and Montana. (Duplicated see North 
Dakota) 

Emersons D. G. 

Geological Surveys Bismarcks, ND. Water Resources Div. 


Available from OFSSs USGS Box 254254 Fed. Ctr. Denvers CO 80225. 
Paper copy $4.254 Microfiche $3.50. Geological Survey Open-File 
Report 81-6784 Junes 1981. 28 ps 6 Figs 7 Tabs 11 Refers 
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Journal Announcement: SWRA15S09 


Geochemistry of .ground waters in the Powder River coal region 
in 4th Annual Progress Report in Geochemical Survey of the 
western Energy Regions 

Peewr se eaGentlLeroulLee se RevWernBusby ord co Fernand Saindonsit.6.s 
1977 

U.S. Geological Survey Open-File Report 77-872. p. 17324795 


Water Resources” of Shallow Aquifers in the Upper Poplar 
River Basins Northeastern Montana 

Feltiss R. De 

Geological Surveys Helenas MT. Water Resources Div. 

Geological Survey Water-Resources Investigations 79-51 
Copen-file report), June 1979. 23 pe 3 Fige 2 Plates» 5 Tabs 6 
Ref.e 

Journal Announcement: SWRA1304 


The aquifer system studied in the upper Popular River basin 
in Montana ranges in age from Late Cretaceous to Holocene. Most 
wells obtain water from the Paleocene Fort Union 
Formation or younger rocks. The potentiometric surface of 
the Fort Union and overlying rocks indicates movement of 
water from the high interstream areas toward principal stream 
valleys. Recharye is principally through sand and gravel 
deposits of the Flaxville Formations which occur as_ large 
terrace remnantse and the Wiota Gravel. Water in these 


formations locally recharges the underlying Fort aquifers are 
of the sodium bicarbonates magnesium bicarbonates or calcium 
bicarbonate type. The range in dissolved-solids concentration 
for the measurements of the Poplar River and East Fork 
Poplar River from the international boundary to the south edge of 
the study area in October 1977 showed a_ net gain of 2.84 cubic 
feet per second from a total flow of 11.7 cubic feet per second. 
This gain is discharge of water from the alluvium to the rivers. 
(Woodard-USGS) 


Selected Hydrogeologic Data from Southern Sweet 
Grass Countys South-Central Montana 

Feltiss R. Des WOOds Wayne A. 

Geological Surveys Helenas MT. Water Resources Dive 

Available from the OFSSs USGS Box 254254 Fed. Ctre Denvers 
CO 802254 Price: $3.25 in paper copys $4.00 in microfiche. 
Open-File Report 82-2654 February POSMSe TAato <2]. Chega 1 ViPates® (5 
Tab.s 

Journal Announcement: SWRA1601 


Selected hydrogeologic data from Sweet Grass County 
south of the Yellowstone River have been compiled to 
show baseline ground-water conditions. Included are records 


from a 1981 onsite inventory of 94 water wells and 30 springs. 
Chemical analyses of water show the major cation and anion 


193 


Montana Montana 


concentrations for 40 wells and 14. springs. Concentrations of 
1? trace elements in water from 12 of the wells and 9 of the 
springs were determined by an argon coupled emission 


spectrometer. (USGS) 


Mean Annual Streamflow of Selected Drainage Basins in the 
Coal Area of Southeastern Montana 

Ferrierias R.~ F. 

Geological Surveys Helenas MT. Water Resources Div. 

Available from the National Technical Information Services 
Springfield» VA 22161 as PBb82-137696s Price codes: AOQ3 in paper 
copys AQ in smicroticher Geological Survey Water-Resources 
Investigations 81-61, October, 198AS 21 iperiSohiga  Setatbwere 
Ref.ee 

Journal Announcements: SWRA1510 

Streamflow characteristics of drainage basins within the Forst 
Unione fooad region. of scutheastern Montana were estimated to 
provide premining data for evaluating the future effects of 


mining on the environment. Estimated annual mean 
streamflow at 22 data-collection Stations for water years 
1975-7 7) enanged Wf lfino mau 0 sbit.ios WSS Ceti curbs cunts et per second, These 
estimates are based on miscellaneous-streamflow records 
at each Station and continuous-streamflow records from 
other stations Lnfent he sis thudy area. Estimated mean annual 


streamflow for a 10-year period (water years 1968-77) ranged from 
O to 572 cubic feet per second. These long-term estimates were 


based on data from stations In the surrounding 
area having continuous-streamftow records. Estimates mean 
annual runoff in inches for selected drainage basins within the 
Study area showed no discernible pattern, Many of: the 


drainage basins had a mean annual runoff of less than 0.60 inchs 
the maximum observed mean annual runoff was 4.45 Inches. (USGS) 


Restored stratigraphic cross sections and coal correlations in 
the Tongue River Member of the Fort Union Formation, Powder River 
areas Montana 

FLOresSoeR. Maw 19.79 

UeS. Geological Survey Miscellaneous River Studies Map MF-1127, 
2 sheets. 


Geology and coal resources of the Foster Creek coal deposit, 
eastern Montana 

Girlmouns gE syst s¥7) and Widdeiam$ aula Ane 8 1969 

Montana Bureau of Mines and Geology Bulletin 73, 9 Die 


WATER RESOURCES OF THE YELLOWSTONE RIVER VALLEY, BILLINGS TO 
PARK CITYs MONTANA 

GOSLINGs Aw Wes PASHLEYs Ew Fe JR 

GEOLOGICAL SURVEYs WASHINGTON,» D.C. 

HYDROLOGIC INVESTIGATIONS ATLAS HA=454.5 2 SHEETS +)s19:7 3.) 7. FeuGe 
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2 MAPs 20 REF.ee 

Journal Announcement: SWRAQ622 

THIS 2=s tee ATLAS DESCRIBES THE WATER RESOURCES OVE ip faite 
YELLOWSTONE RIVER VALLEY FROM PARK CITY TO BILLINGS» MONTANAs 
WITH PARTICULAR EMPHASIS ON THE ADEQUACY AND SUITABILITY OF 
THE WATER SUPPLY FOR THE PROJECTED GROWTH OF THE GREATER BILLINGS 
AREA. THGCAMARGESTSOGUANTITYOOESGOOD QUALITY GROUNDWATER INTO THE 
CRETACEOUS ROCKS YIELD ONLY SMALL QUANTITIES OF POOR QUALITY 
WATERs EXCEPT FOR if [nite JUDITH RIVER FORMATION AND OTHE EAGLE 
SANDSTONE» WHICH YIELD SMALL QUANTITIES OF WATER OF FAIR 
QUALITY. THE ANNUAL. WATER REQUIREMENT OF WATER USERS RANGES 
FROM 200-000 TO ALMOST 400,/0G0 ACRE-FEET PER YEAR. AGRICULTURAL 
CONSUMPTION Vs 180-000 TO 360,000 ACRE~PEET PER YEARs 
MUNICIPAL CONSUMPTION IS ABOUT 20,000 ACRE-FEET PER YEAR,» 
AND INDUSTRIAL AND COMMERCIAL CONSUMPTION GS ABOUT 5/000 
ACRE-FEET PER YEAR. THE YELLOWSTONE RIVER SUPPLIES A30UT 98% 
OF WATER USED, THE REMAINING 2400S SUPPLIED FROM GROUNDWATER. 
BILLINGS IS GROWING STEADILY AND THE POPULATION MAY EXCEED 
100,000 IN THE 1980°S. THE WATER REQUIREMENT OF THE Clon yan lS SNOm 
EXPECTED TO RISE ABOVE 30,000 ACRE-FEET PER YEAR IN THE 
FORESEEABLE FUTURE. (WOODARD-USGS) 


Shallow Ground water in Selected Areas in the Fort Union Coal 
Region. 

Ground-water Subgroup of Water Work Groups Northern Great 
Plains Resource Programs 1974. 

UeS. Geological Survey Open-File Report LG=5 fiVigi 11 SIZED s 


GEOLOGY AND GROUND-WATER RESOURCES OF THE LOWER BIGHORN VALLEY, 
MONTANA 

HAMILTON» Le. Jes PAULSONs GQ. Fe 

Ue. Se GEOLOGICAL SURVEY. 

U S GEOL SURV WATER=SUPPLY PAP TIS767, USD Pa PIGS SIe PRLS, 1 
PLATEs 6 TABs 19 REF.e 

Journal Announcement: SWRA6804 

THE ONLY ECONOMIC SOURCES OF GROUNDWATER IN LARGE AREAS OF 
THE LOWER BIGHORN VALLEYs MONTANA s’ ARE 6 TERRACE GRAVEL 
DEPOSITS 100-200 FT APART IN ALTITUDE AND ABOUT 30 FT THICK. THE 
BEDROCK CUT BY THE RIVER IS VERY THICK, RELATIVELY IMPERMEABLE 
CRETACEOUS SHALE. IN 3 PLACES SANDSTONE AQUIFERS WITH SOFT» 
MODERATELY TO HIGHLY MINERALIZED WATER WITH LARGE AMOUNTS OF NA 
ARE AT MODERATE DEPTHS.» GROUNDWATER IN THE ALLUVIUM Is HARD @ 
AND IN THE IRRIGATED LOWLANDS IT Is HIGHLY MINERALIZED 
WHERE DRAINAGE IS SLOW AND EVAPOTRANSFIRATION IS GREAT. RECHARGE 
BY IRRIGATION WATER AND SEEPAGE FROM IRRIGATION CANALS HELP 
MAINTAIN HIGH WATER LEVELS. ALLUVIAL WELLS YIELD UP TO 1010" GERM. 
SOME ALLUVIAL AQUIFERS ARE CONFINED BY RELATIVELY IMPERMEABLE 
SURFICIAL SILT AND CLAY DEPOSITS AND HAVE A SLIGHT ARTESIAN 
PRESSURE WHICH KEEPS THE WATER LEVEL CLOSE TO THE SURFACE AND 
CAUSES WATERLOGGING AND ALKALI DEPOSITION PROBLEMS. 
DRAINAGE DITCHES MUST BE USED TO PREVENT WATERLOGGING Tek ANY 
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IRRIGATION OF HIGHER TERRACES LS ATTEMPTED. 
(KNAPP-USGS) 


The Glendive lignite fields» Dawson Countys Montanas in 
Contributions to economic geologys 1910--Part II 

Hance a (J st sian aoe 

U.S. Geological Survey Bulletin 471, Po Benises 3 

This report consists of a township=by-township description of 
the occurrence of coal in the Fort Union Formation for the areas 
delineated by Tos. 13 andsie Nuss eRsuesSuto 160 E.. Tos. 15 Jand gage 
Nove TRSis TSSMtO SAE and? TIS anes Reon UO s  tamsTnES The physical 
properties and chemical composition are given for) JsixiUeoan 
samples. Included is a map at a scale of 1:125,000 showing 
geology and the outcrops of coat and burned areas. 


The Terry tignite field, Custer County, Montanas io 
Contributions to economic geologys 1910--Part II 

Heralds Fe Ass 1912 

UseS. Geological Survey Bulletin 471-D, pe 227-270 

This report consists of a township-by-township description of 
the occurrence of coat in the Fort Union Formation for a strip of 
land in Tps. 9 to 12 N. that 18 bounded on the west by the 
Powder and Yellowstone Rivers and on the east by the State line. 
Included are stratigraphic sections of the Lance Formation 
equivalent and Fort Union Formation as well as descriptions of 21 
coal sections. One coal sample was analyzed. Included is a map 
at a scale of 1:125,000 showing geologys coal outcropss and 
burned areas. 


WATER RESOURCES OF THE NORTHERN CHEYENNE INDIAN RESERVATION 
AND ADJACENT AREAs SOUTHEASTERN MONTANA 

HOPKINS» W. B. 

GEOLOGICAL SURVEY» WASHINGTON, DreiGes 

FOR *SALE BY “USIGS, WASHINGTON» D.C. 20242 PRICE $1.00 PER SBT. 
HYDROLOGIC INVESTIGATIONS ATLAS HA-468% 1973. 2 SHEETS» 2 MAPS, 2 
TABs 6 REF.» 

Journal Announcement: SWRAU708 

WATER RESOURCES OF THE NORTHERN CHEYENNE INDIAN RESERVATIONs 
MONTANA» AND ADJACENT AREA ARE DESCRIBED IN TERMS OF SOURCES» 
AMOUNTS AVAILABLE» AND GUALITY. THE STUDY AREA INCLUDES 
ABOUT 22500 SQUARE MILES OF THE UNGLACIATED MISSOURI 
PLATEAU PART OF THE GREAT PLAINS PROVINCE IN SCUTHEASTERN 
MONTANA. PRESENT WATER USE IS SMALL AS ONLY ABOUT 22500 PEOPLE 
LIVE ON THE RESERVATION, AND APPROXIMATELY 1.4000 MORE LIVE ON 
RANCHES IN THE REERSay OF THE AREA, THE AVERAGE ANNUAL 
PRECIPITATION FROM 1960 THROUGH 1968 WAS 14.47 INCHES. WELLS AND 
SPRINGS YIELD WATER FOR DOMESTIC OR STOCK SUPPLIES FROM THE 
ALLUVIUM IN STREAM VALLEYS? FROM CLINKER BEDS» SANDSTONE AND 
COAL BEDS IN THE TONQUE RIVER MEMBER OF THE FORT UNION FORMATION, 
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AND FROM SANDSTONE BEDS IN THE HELL CREEK FORMATION. WELLS 
THAT WOULD YIELD MORE THAN 50 GPM WOULD BE LIMITED TO THE 
ALLUVIUM ALONG THE PERENNIAL STREAMS. MOS TORORPRIHEGREPORT 
AREA IS DRAINED BY THE TONGUE RIVER AND ITS TRIBUTARIES. Ta & 
CONCENTRATION OF DISSOLVED SOLIDS IN THE TONGUE RIVER IN 


water-Resources Data for Deep Aquifers on Eastern Montana 

Hopkinss W. B. 

Geological Surveys Helenas Mont. Water Resources Div. 

Water-Resources Investigation 76-49 Copen-file report)» June 
dares 37 predohiges S.tabs/o4u0refes 

Journal Announcement: SWRA1006 

Water from aquifers of Mesozoic and Paleozoic age in eastern 
Montana 1s Little used. This report presents maps and 
tables to assist in the evaluation of the water in terms) of 
possible utility. In the southern third of eastern Montana water 


from the Madison Group or from the Tensleep Sandstone 
contains tess than 2/000 milligrams per liter dissolved solids 
and is available in amounts of as much as 3,700 gallons per 
minute (230 liters per second) from individual wells. 
Elsewheres dissolved-solids concentrations of water from 
Mesozoic and Paleozoic aquifers commonly exceed 1,000 


milligrams per Liters well yields range from 5 to about 1,500 
gallons per minute (0.3 to 95 Liters per second), and well depths 
generally are greater than 1,500 feet (460 meters). 
(Woodard-USGS) 


A METHOD FOR ESTIMATING MAGNITUDE AND FREQUENCY OF FLOODS IN 
MONTANA 

JOHNSON» Me Ver OMANGs Re Jeo 

GEOLOGICAL SURVEYs HELENA, MONT. 

OPEN-FILE REPORT 75-6502 JANUARY 1976. 35 P 6 FIGs 3 PLATESs 
1 TABs 14 REFse APPEND.» 

Journal Announcement: SWRAUI11 

METHODS ARE PROVIDED FOR ESTIMATING FLOOD CHARACTERISTICS AT 
MOST NATURAL FLOW SITES ON RURAL STREAMS IN MONTANA. FLOOD DATA 
AND RELATED INFORMATION FOR MANY GAGED SITES ON MONTANA 
STREAMS ALSO ARE PRESENTED. FREQUENCY CURVES ARE INCLUDED FOR 
MEOMIGAGEOSSETES AS DEFINED BY LOG-PEARSON TYPE Je C3! ANALYSIS. 
TO ALLOW ESTIMATES AT UNGAGED SITES-s MATHEMATICAL EQUATIONS 
RELATE THE ene 5-e 10-., 256 SO-, AND 100-YEAR FLOOD 


MAGNITUDES TO BASIN CHARACTERISTICS. DRAINAGE AREAs MAIN 
CHANNEL SLOPE» AND MEAN ANNUAL PRECIPITATION WERE THE MOST 
SIGNIFICANT ESTIMATING VARIABLES. EQUATIONS PRESENTED ARE 


LIMITED TO USE ON STREAMS WITH DRAINAGE AREAS FROM ABOUT 0.1 
PRECIPITATION FROM 10 TO 100 IN. NOMOGRAPHS PROVIDE A SIMPLE 
GRAPHICAL MEANS OF SOLVING THE ESTIMATING RELATIONS, AND 
ILLUSTRATIVE EXAMPLES ARE PRESENTED. (WOODARD-USGS) 


Evaluation and Correlation of Weter-Quality Data for the 
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North Fork Flathead Rivers Northwestern Montana 

Knaptons J. Re 

Geological Surveys Helenas MT. Water Resources Div. 

Available from the National Technical Information Services, 
SpringfieldsPVAN22 W6imeas PE=29R) 702, Price codes: A06 in paper 
COpys AQ1 in microfiche, Geological Survey Water-Resources 
Investigations 78-111, November 1978. 95 psidd tigsu10 -Stabaaee 
ref.s 

Journal Announcement: SWRA1214 

THIS) “Nnepont 1S =caxcompiletioneand evaluation of water-quality 
measurements that have been made by the U.S. Geological Survey 
at two stations on the North Fork Flathead River in Montana. 
Historical streamflow records Show an annual mean daily discharge 
of 3010 cubic feet per second near the mouth--a 
threefold increase compared to discharge at the international 
boundary. The chemical character of the water is dominated by 
calcium and magnesium cations and the bicarbonate anion. Base 
flows in contrast to high flows from runoff, is characterized 
by higher dissolved constituents and lower concentrations of 


suspended Sediment. The several lakes that contribute 
water throughout the middle and lower drainage have a dampening 
effect on both streamflow and constituent concentrations. 
Using the available data and computer techniquess regression 


equations were developed between certain water-quality variables, 
(Woodard-USGS) 


Quality of Streams in the Gull Mountains Regions South-Central 
Montana 

Knaptons J. R. 

Geological Surveys Helenay MT. Water Resources Div. 


Available from the National Technical Information Service, 
Springfield» VA 22161 as PB82-238361, Price codes: AOQ4 in paper 
copys A011 in microfi ches Geological Survey Water-Resources 


Investigations 82-2, 1982. 50 p, 5 Fig> 9 «labsa2n Reifis, 
Journal Announcement: SWRA1605 


In 3O0ic tio tien REND Zi7i, water-quality monitoring stations were 
established on five small streams that drain the Bull 
Mountains and also on the Musselshell | River) ito’ + document 
present water-quality conditions in a coal area of 
south-central Montana. Relatively static water-quality 
conditions exist throughout the annual flow cycle on the small 
streams but water quality varies with time on the 
Musselshell River. The near absence of surface runof f sain the 
bull Mountains during the study and the dominance by the 


base-flow component account for Stability of water quality in the 
small streams. High-mountain runoff coupled with storms and 
prairie runoff impact the base tlow of the Musselshell River, 
Bicarbonate and sulfate were the principal anions and are present 
in nearly equal Proportions in all small streams. Exciepit! *Gfion 
West Parrot Creeks magnesium was the most dominant cation. west 
Parrot Creeks which consistently contained the smallest Levels of 
dissolved solids, had souium rather than magnesium as_ the 
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principal cation. Fattig Creek was highest in dissolved solids 
with an approximate concentration range o f 900 to Car ets) 
milligrams per Liter. Suspended-sediment discharge in the 
streams was relatively smalls no stream exceeded Ceorertone "per 
day. The Musselshell River had dissolved solids concentrations 
that ranged from ~— about 456 milligrams per liter during 
spring runoff to 1/800 milligrams per interrduring periods of 
base flow. The sodium sulfate-type waters which is common during 
base flows is diluted during runoff with water having principal 
TONS o f calciums magnesiums and bicarbonate. 
Suspended-sediment loads ranged from 0.56 to 37,300 tons per day 
and correlated directly to stream discharge. (USGS) 


RESULTS OF PHYTOPLANKTON SAMPLING AT NATIONAL STREAM QUALITY 
ACCOUNTING NETWORK STATIONS IN MONTANA--1975 WATER YEAR 

KNAPTONs» Je Ree BOCHYs Be Me 

GEOLOGICAL SURVEY» HELENA,» MONT. 

OPEN-FILE REPORT 76-2196 MARCH 1S76emermeRe 2 FP IlGertS-TABs Ss 
REFs, APPEND. s 

Journal Announcements: SWRAGI17 

TWELVE NATIONAL STREAM QUALITY ACCOUNTING NETWORK STATIONS WERE 
OPERATED IN MONTANA DURING THE 1975 WATER YEAR CO) Cale 1, 
1974-SEPT. 30,7 1975). THE NETWORK WAS ESTABLISHED TO ACQUIRE A 
BASE OF HYDROLOGIC DATA FOR USE BY AGENCIES ENGAGED. IN 
WATER-RESOURCES PLANNING ON A NATIONAL OR REGIONAL SCALE. AMONG 
THE CHARACTERISTICS ANALYZED WERE PHYTOPLANKTON IDENTIFICATION 
AND CELL COUNTS. SAMPLES CONSISTED OF COMPOSITES OF EQUAL 
RieuewOTSs, COLLECTED, AT +» THE CENTER OF EACH QUARTILE OF 
FLOW es USING MODIFIED SUSPENDED-SEDIMENT SAMPLERS AND 
SEDIMENT COLLECTION TECHNIQUES. ' IDENTIFICATION AND 
COUNTING WERE DONE USING THE SEDGWICK-RAFTER CELL METHOD. 
CELL COUNTS RANGED FROM ea CEUs mereR eM ILULILITRE “At FLATHEAD 
RIVER AT FLATHEADs BRITISH COLUMBIA TO 27-000 CELLS PER 
MILLILITRE AT YELLOWSTONE RIVER NEAR SIDNEY. THE CLASS 
BACILLARIOPHYCEAE WAS MOST AGUNDANT IN BOTH NUMBER AND VARIETY AT 
ALL SAMPLING SiO leSa ANABAENA AND APHANIZOMENON OF THE PHYLLUM 
CYANOPHYTA WERE FOUND AT Sx STATIONS AND TwO 
STATIONS RESPECTIVELY. THESE TWO GENERA OF BLUE-GREEN ALGAE OFTEN 
BECOME ABUNDANT IN ENRICHED WATERS RESULTING IN NUISANCE 
CONDITIONS. (WOODARD-USGS) 


Statistical Analyses of Surface-Water-Quality Variables in the 
Coal Area of Southeastern Montana 

Rrniaptons: Joo Ree) Ferreiras: Re fae 

Geological Surveys Helenars MT. Water Resources DIV. 

Available from the National Technical Information Services 
Springfield, VA 22161 as PRSU=22o020, Prace tcodes: “AO? in, paper 
copys AQ1 in microfiche. Geological Survey Water~Resources 
Investigations 80-40 June, 1980. Meeps rigevisé Tabs i7) Ret. 9 

Journal Announcements: SWRA1407 

eincesi9Te) de network of “water-quality ‘stations has been 
operated in the coal area of southeastern Montana. This 
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report updates a previous report with 2 years of additional data 


collection and presents statistics and regression equations 
for water-quality variables. The most apparent feature of the 
study is the variability of water quality. Time-trend 


differences are most noticeable, with areal differences being 
present but more subtle, In comparing stations at the mouths 
of the five major drainages entering the Yellowstone River from 
the study areas water from the Powder River ranks near the 
middle of the group in dissolved-solids concentration (mean the 
best overall quality with respect to dissolved constituents, 
extremes are moderated by mixing in the Tongue River Reservoir, 
Suspended sediment increase in  dissolved-solids concentration 
from the most upstream station to the mouth. Armells and 
Sarpy Creekss smallest Of suthe five drainages, have a 
pool-riffle configuration that intluences both dissolved 
and suspended constituents. Pools permit greater evaporations 
thus increasing dissolved-constituent concentrations, They also 
act as sediment traps. (USGS) 


Water Quality of Selected Streams in the Coal Area of 
Southeastern Montana 

Knaptons J. Rot MeKinleys FP. W. 

Geological Surveys Helenas MT. Water Resources Div. 

Available from the National Technical Information Services 
Springfield, VA 22161 as PB-273 028, Price codes: AQ8 in paper 
copys A0Q1 in microfiche. Water-Resources Investigations 77-80, 
septemberul i 7iulGSnos SSatigsatetaheatsaneta, 

Journal Announcement: SWRA1107 

This report Summarizes and evaluates water-quality data 
collected at 35 stream sites the the coal region of 
southeastern Montana. Sarpy Creek, Armells Creeks and 
Rosebud Creek sometimes nave dissolved=-solids 
concentrations that cause water to be marginal for agricultural 
purposes, At®atimes act Sanainfial Uimandassnounetts the. ;qunges 
water mixes with the base-flow component to improve the 
overall quality. Water in the Tongue River generally showed a 
downstream degradation in which some changes were related to 
lithology of the aquifers contributing water to streamflow. 
water from Pumpkin Creek and Mizpah Creek is used mostly 
for cattle watering. To some extent water is used for irrigation 
although the salinity hazard was often high. The chemical 


Quality of the Powder River changed little during f low 
downstream. High sediment loads of the river acted as 
transporting agents for many of the plant nutrients and 


trace~element constituents. (Woodard-USGS) 


Preliminary digital model of ground-water flow in the Madison 
Groups Powder River basin and adjacent areasys Wyomings Montana, 
South Dakotas North Dakotas and Nebraska 

Konikows Le Fav 1976 

U.S. Geological Survey water-Resources Investigations 63-75, 44 
Pe 
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Geochemistry of Water in the Fort Union Formation of the 
Northern Powder River Basins Southeastern Montana 

Lees R. W. i 

Geological Surveys Helenas MT. Water Resources Div. 

Available from the OFSSs USGS Box 254254 Fed. (Ctr.eep Denvers 
CO 80225, Prices $8.00 in paper copys $4.50 in 
microfiche. Geological Survey Open-File Report 80-336 (WRI), 
June, 1980. 17 pe 7 Figs 2 Platess 2 Tabs 18 Ref.s (Released as 
wWSP 2076). 

Journal Announcement: SWRA1407 

Shaltow water in the coal-bearing Fort Union Formation of 
southeastern Montana was investigated to provide a better 
understanding of the geochemistry. Springss wells less than 
200 feet deep, and wells greater then 200 feet deep were 
observed to have different water qualities. Overall, the 
ground water exists aS two systems: a mosaic of shallows 
chemically dynamic, and locatized recharge-discharge cells 
superimposed on a deepers chemically static regional system. 
Water chemistry is highly variable in_ the shallow syste, 
whereas sodium and bicarbonate waters characterize the deeper 
system. Within the shallow system, springses and wells less 
than 200 feet deep show predominantly sodium and sulfate 
enrichment processes from recharge to discharge. These 
processes are consistent with the observed aquifer 
mineralogy and aqueous chemistry. Howevers intermittent mixing 
with downward moving recharge waters or upward moving deeper 
waterss and bacterially catalyzed sulfate reductions may 
cause apparent reversals in these processes. (USGS) 


Ground-Water-Quality Data From the Northern Powder 
River Basins Southeastern Montana 

Lees Re We 

Geological Surveys Helenas MT. Water Resources Dive 

Available from OFSS Bx 25425 Fed. Ctr. Denvers CO. paper 
copy $8.75 microfiche $4.00. Geological Survey open-file report 
79-1331 (WRI) October 1979. 55 ps» 2 Figs 1 Plates 3 Tabs 5 Ref.» 

Journal Announcement: SWRA1318 

Water-quality data collected during 1973-77 for hydrologic 
studies in the northern Powder River basin of southeastern 
Montana provide a data base for shallow ground water. The 665 
water samples collected were analyzed for major cations. and 
anions. Of the sampless 516 were from wells and 149 were from 
springs. About 10 percent of the samples were also analyzed _ for 
trace constituents and radiochemistry. The majority of analyses 
were performed by the Montana Bureau of Mines and Geology 
laboratory in Buttes Montana. The remaining analyses» 
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including all trace constituent and radiochemical analysess 
were”  pecformed bye thelr sy Geological Survey National Water 
Guality Laboratory in Denver, Colorado. (Kosco-USGS) 


Magnitude and Chemical Quality of Base Flow of Otter Creek, 
Tongue Rivers and Rosebud Creeks Southeastern Montana, October 
26-November Ss 1977 

Leevt RK. W.v? Slagle, S. Sires Siteinson ye eRe 

Geological Surveys Helenas MT. Water Resources Div. 

Avai lable firomy they © FSS7PUSGS NBG x: 5425010 Fedeenict ree Denvers 
G0". 80225, Pir ice: $4.75 in paper copys $4.00 in 
microfiche. Geological Survey Open~File Report 80-1298 (WRI), 
Februarys™ 19815" 25" pe" 1 Figo) GF 1 abrs © eine fee atee er 

Journal Announcement: SWRA1415 

Hydrologic and chemical data were collected during base-flow 
conditions on three streams in southeastern Montana’ from 
October 26 to November 5,5 19774 to characterize groundwater 
discharge. Maximum measured flow of Otter Creeks, an interrupted 


stream, Was 1.2 cubic feet per second, The water chemistry 
was dominated by sodiums magnesiums and sulfate ions, with a 
maximum dissolved-solids concentration of 3,540 milligrams 
perey laters, Chemistry of groundwater inflow is dominated by 
sodiums magnesiums and sulfate. A discharge of 156 cubic feet 
per second from the Tongue River Reservoir into the Tonque 


River complicated interpretation of groundwater discharge to the 
reach downstream from the reservoir. Many reaches of gain_ and 
loss were observea along the Tongue Rivers the flow near the 
mouth was 233 cubic feet per second. Minor changes in quality 
of the base flow indicate groundwater discharges dominated 
by sodiumes sulfate, and bicarbonate plus carbonate. 
Dissolved-solids concentration increased firom>s 506 milligrams 
per “liter “near” the =dame 9 toe 630 milligrams per liter near the 
mouth, Maximum measured flow of Rosebud Creek was 1950 cubic 
feet per calciums and bicarbonates with dissolved-solids 
concentrations ranging from 560 to 703 milligrams per liter, 
Sodiums sulfate, and dissolved solids increase downstream. 
(USGS) 


The coal fields of parts of Dawsons, Rosebuds, and Custer 
Counties, Montana ate) Contributions to economic geologics 
1906" =P alrite U1 

Leonards Aw Ges 1907 

U.S. Geological Survey Bulletin 3164 ps. 194-211. 


Potential effects of Surface Coal Mining on the Hydrology of 
the Greenleaf-Miller areas Ashland coal field, southeastern 
Montana 

Levingss Gary Wee 
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U.S. Geological Survey Water-Resources Investigationss 84-4101, 
oT 

The Greenleaf-Miller area of the Ashland coal field contains 
reserves of Federal coal that have been identified for potential 
lease sale. Amiyo Prologic suudys Was) Conducted idm other spot ential 
Lease area in 1981 to describe the existing hydrologic system and 
to assess potential impacts of surface coal mining on local water 
resources. 

The hydrologic data collected from wells, test holes, and 


springs were used to identify aquifers in the alluvium 
(Pleistocene and Holocene age) and Tonque River Member of the 
Fort Union Formation (Paleocene age). Coal, clinker, and 
sandstone beds comprise the aquifers in the Tongue River Member. 
The chemical quality of water from these aquifers is 
characterized by sulfate as the dominant anions sodium and 
magnesium as the dominant cations, and extremely small 


concentrations of chloride. 

Most streams are ephemeral and flow only as a result of 
precipitation. The only perennial surface-water flow in the 
study area is along short reaches downstream from springs. 

A mine plan for the area is not availables thus the location 
of mine cuts» direction and rate of mine expansions and duration 
of mining are unknown. The mining of the Sawyer and Knobloch 
coal beds of the Tongue River Member would potentially effect 
ground-water flow in the area. Declines in the potentiometric 
surface would be caused by dewatering where the mine pits 
intersect the water table. wells and springs would be removed in 
the mine area. The chemical quality of the ground water may 
change after moving through the spoils. The change probably 
would be an increase in the concentration of dissolved solids. 
Although mining would alter the existing hydrologic systems and 
remove several springs and shallow wellss alternative 
ground-water supplies are available that could be developed to 
replace those lost by mining. 


Selected Hydrogeologic Data from the Judith Basins Central 
Montana 

Levingss J. Fee Dodges Kw Aw 

Geological Surveys Helenas MT. Water Resources Div. 

Available from OFSSs USGSs Box 254254 Fed. Ctres Denvers CO 
80225. Paper copy $14.25 Microfiche $4.00. Geological Survey 
Open-File Report 81-1015 September, 1981. 98 ps 2 Figs 1 Plates 
patbabs 6eRefss 

Journal Announcement: SWRA1505 

Selected hydrogeologic data from the Judith basin, central 
Montanas have been compiled for use as the physical basis 
of a ground-water model prepared as part of a 4-year study of 
Cenozoic and Mesozoic aquifers of the northern Great Plains 
area of Montana. Records of Cenozoic and Mesozoic aquifers of 
the northern Great Plains area of Montana. Records of 12124 
wells and 640 springs are tabulated in the reports most of these 
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data have been collected since 1959, Lithologic logs of 68 wells 
are also included. Chemical data for wells and springs include 


290 water samples analyzed for major cation and anion 
concentrations and 2ce water samples analyzed for 
miscellaneous~constituent concentrations. The locations of 


wells and springs listed in the report are shown on a map at F) 
sicae joe ) 12250750008 (USGS) 


Selective Annotated Bibliography of Geology and Groundwater 
Resources for the “ontana Part of the Northern Great Plains 
Regional Aquifer-System Analysis 

Levings os J6% F oe BL VI MG SieaiGie | Wee rel tris, | REGE DER HotchkissSs W. 
Res Lees Rie We 

Geological Surveys Helenas MT. Water Resources Div. 

Availabe from the OFSS» USGS Box 254254 Fede Ctre, Denvers 
CO. 80225/4Pracess $13475° tne paper copys $4.00 in microfiche. 
Geological Survey Open-File Report 81-401 (WRI), Mays 1981. 91 
Ds livdiabs » 

Journal Announcement: SWRA1420 

Increasing demand for water to meet needs for energys 
industrys irrigations domestics and municipal uses has resulted 
in a study of the geology and hydrology of rocks of Mesozoic 
and Cenozoic’ age. This report presents the results of a 
literature search for. the part of the study area in Montana, 
It consists of an annotated Listing of pertinent published 
reportss a partial subject and area index of the reportss and a 
correlation chart of geologic and aquifer units listed in the 
annotations. (USGS) 


Geology and Water-Yielding Characteristics of Rocks of the 
Northern Powder River Basins Southeastern Montana. 

Lewis» Barney Des and Robertss Robert S. 

UeS.- Geological Survey Miscellaneous Investigations Seriess 
1978 


Suspended Sediment in Selected Streams of Southeastern Montana. 

Litkes David WwW. 

U.S. Geological Surveys Water-Resources Investigations 82-4087. 

Suspended-sediment data collected from October 1974 through 
September 1979 at 44 stations in tne Powder River structural 
basin of southeastern Montana were Statistically summarized to 
define sediment relationships between stations and basins and to 
identify environmental factors that are important in determining 
sediment yield. Sediment-transport curves were developed for 30 


of these stations. Mean-annual suspended-sediment discharges 
were determined at 15 stations using the flow-duration 
sediment-transport curve method. Sediment discharges compared 


within 20 percent at three stations where alternative calculation 
by daily sampling methods was possible. Mean sediment discharges 
ranged from 770 to 5470-000 tons per year. Mean sediment yields 
ranged from 1.09 to 647 tons per square mile per year and were 
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somewhat less than yields predicted by the Langbein-Schumm 
precipitation-sediment-yield relation. Low delivery ratios’ for 
small drainages indicate that streams may be aggrading. 
Geographic variations in sediment yield are attributed to 
precipitation and geology. 


Use of Geophysical Logs to Estimate Water-Quality Trends in 
Carbonate Aquifers 

MacCarys L. M. 

Geological Surveys Denver, CO. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as PB&U-224124, Price codes: AQ3 in-= paper 
copys A011 in microfiche. Geological Survey Water-Resources 
Investigations 80-57, 1980. 23 pr §& Figs 2 Tabs 18 Refee 

Journal Announcement: SWRA1407 

The water quality in carbonate aquifers can be determined by 
analysis of resistivity and porosity logs. When supporting data 
from water analyses are availables the value of the cementation 
exponent m can be determined more precisely. Data for this study 
were taken from logs ot oil-test wells» Amstrat sample 
studies», drill-stem tests and water test wells in parts of 
Montanas North and South Dakotas and Wyoming. The preferred 
resistivity curves for apparent water resistivity (Rwa) analyses 
are the deeply focused laterolog and the induction log. The 
standard electric tog can be used if the drilling mud is not 
Saturated with salt. The preferred porosity logs are the 
SOnNiCs Sidewall neutrons compensated neutrons and the density 
logs. Older.» uncalibrated neutron curves can be empirically 
calibrated in some instancess howevers resulting porosities are 
frequently anomalous when compared to those determined from 
core or modern logs. When apparent water resistivity is 
determined for many wells-s the data can be plotted and 
contoured to outline areas of recharges direction of probable 
ground-water movements and location and salinity of brine areas. 
(USGS) 


Hydrology of the Prairie Dog Creek Drainage Basins Rosebud 
and 8ig Horn Countiess Montana 

McClymondss N. En 

Geological Surveys Helenay MT. Water Resources Div. 

Available from the National Technical Information Service, 
Springfield, VA 22161 as PB82-124850, Price codes: AQ3 in-= paper 
copys AQ} in microfiche. Geological Survey Water-Resources 
Investigations 81-374 March 1982. 64 px 15 Figs 12 Tabs 18 
Ref.e 

Journal Announcement: SWRA1603 


The Prairie Dog Creek drainage basin in southeastern 
Montana was investigated during 1978-79 to establish a 
basic understanding of its surface-water and ground-water 
resources and the quality o f water in an area having 
coal-mining potential. The principal minable coal is the 40-to 


60-foot-thick Wall and lower Wall coal beds near the middle 
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part o f the Tongue River Member of the Fort Union Formation 
(Paleocene aye). Prairie Dog Creek, which originates’ from 
springs and seeps from coal and sandstone layers, maintained 
perennial flow in its upstream and middle reaches then lost flow 
until the channel near its mouth had only standing water or was 
dry. The dissolved-solids concentration of streamwater during 
periods,.of hnghisilows .Gls «quibisceatioo tay perm wis e comdD ranged from 
700 to about 1-000 milligrams per titer and during periods of 
lesser flow (0.5 cubic foot per second) ranged from about 1.4300 
toe 1.4600; © mitliignramses pene luteus. Relatively clean sandstone 
aquifers had transnissivities of about 15 feet squared per day 
and water of the magnesium sulfate or sodium sulfate types, 
with dissolved-solids concentrations ranging from about 
2200 to 3,000 milligrams per liters the water was of a sodium 
sulfate type and ranged from 14820 to 4-190 milligrams, per 
liter. The Brewster-Arnold coal ayuifer had transmissivities 
similar to the Wall coal out its water was of a different 
types sodium bicarbonate, 1t also contained large concentration 
of fluoride (more than 10 milligrams” per Liter) and had a 
very high sodium-adsorption ratio (more than 60). (USGS) 


Potential effects of surface coal. mining on the .hydrologyp sig 
the Corral Creek areas Hanging Woman Creek coal field, 
southeastern Montanas Cin review). 

McClymondss N. E. 

U.S. Geological Survey Open-File 


Potential effects of surface coal mining on the hydrology of 
the West Otter Creek coal areas southeastern Montana, Cin 
preparation). 

Mosul y:mo mdiSies dN eames 

U.S. Geological Survey Water-Resources Open-File Report 


water Quality of Selected Streams in the Coal Area of 
East-Central Montana 

McKinleys P. We 

Geological Surveys Helenas MT. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22151 as PB-298 &40+4 Price codes: AQ3 . in.» panes 
copys AO1 in, microfiche. Geological Survey Water-Resources 
Investigations (8=1.42%, April, 979.2 49, p+ 47 figs) stabs.) Seema 

Journal Announcement: SWRA1224 

Pm OG, OD6 te wD Goesat he 9 Als. Geological Survey established a 
network of nine data-collection stations on eight streams in 
Montana to monitor water quality in potential coal-mining 
areas. The report Summarizes and evaluates the water-quality data 
that have cbeenoaco Lhected dUmiog shieo tics te cily eaueeGs years for 1 
station) of network operation. Big Dry Creeks Little Dry Creeks 
Timber Creeks and Nelson Creek are the principal streams 
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forming the Big Dry Creek basins ani OhmeuLSaaLnuouLenyarto. »the 
Missouri River. These streams all contain water of the sodium 
sulfate typee Concentrations were high for elements. Prairie 


Pik creeks . Sand Creeks and .the  Redwater,, River flow directly 
into the Missouri River. Prairie Elk and Sand Creeks have mainly 
sodium bicarbonate § waters whereas the Redwater River is 
predominately sodium sulfate water. ALL three streams 
contained water of high and trace-element concentrations. 
Burns Creek is tributary to the Yellowstone River. The 
water type is generally sodium sulfate during the spring and 
summer and sodium bicarbonate during the fall and winter. Water 
(Woodard-USGS) 


Water in Carbonate Rocks of the Madison Group in Southeastern 
Montana--A Preliminary Evaluation 

Millers We. Re 

Geological Surveys Billingss Mont. Water Resources Divs 

Available from Supt. of Documentss GPO, Washingtone Diets 
204024 price $2.90. Water-Supply Paper 2043, 192605 100s ol 9a Ags 
ec plates, S  teabene li29s tet se 

Journal Announcements: SWRA1013 

Yields from wells in carbonate rocks of the Madison Group in 
southeastern Montanas range from about S50 s,egpm «(gallons “per 
minute) at several places to 14400 gpm from a_ flowing well 
on the north side of the Porcupine dome. Yields estimated or 
reported from drill-stem tests range from about 1 to 15 fe.epmis 
Dissolved solids in water from the study area range from tess 


than southwestern parts of the areay calcium, magnesiums and 
sulfate Tons constitute more than 75 percent of the 
dissolved constituents, in milliequivalents per liter in the 
norths sodiums potassium, and chloride ions constitute more 


than 50 percent of the dissolved constituentss in the Williston 
basins sodiums potassiums, and chloride ions constitute more than 
75 percent of the total. (Woodard-USGS) 


water Resources o f the Central Powder River Area of 
Southeastern Montana 

Miller, We Re 

U.S. Geological Survey Bulletin 108. 

water for domestics stocks and public use is available from the 
Fox Hills-lower Hell Creek aquifer of Late Cretaceous age. water 
for domestic and stock use is available from the upper part of 
the Hell Creek Formation of Late Cretaceous age and the lower 
part of the Fort Union Formation of Paleocene age. Water for 
irrigation can be obtained from alluvium of Holocene and 
Pleistocene age along the Powder River. The Fox Hills-lower Hell 
Creek aquifer yields as much as 188 gallons per minute to wells 
Sseideep as 999 feets but) most well yields are 20 gallons per 
minute or lesSe. The upper part. of the Hell Creek Formation 
yields as much as 12 gallons per minute to wells as deep as 465 
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feet. The lower part of the fort ‘Union’ “fFormation® "yieUdsuee 
maximum of 25 gallons per minute to wells as deep as 373 feet. 
The alluvium of the Powder River yields 600 gallons per minute to 
the only known irrigation wells which is 40 feet deep. 

Water from the Fox Hills-lower Hell Creek aquifer generally 
contains sodium and bicarbonate or sulfate as the major ionss 
dissolved-solids concentration is as much as 14700 milligrams per 
Liter. Sodiums bicarbonates and sulfate were the major ions in 
two samples from the upper part of the Hell Creek Formation; the 
dissolved-solids concentration was 840 milligrams per liter in 
each sample. Water from the Fort Union Formation contains 
principally sodiums sulfates and bicarhonate ionss the dissolved 
solids concentration ranges from 780 to 2300 milligrams per 
Liter. One water sample from the alluvium contained principally 
sodium and sulfate ions and had a dissolved-solids concentration 
of 2-300 milligrams per liter. 

The Powder River is the only perennial stream in the study 


area. The average annual discharge of the Powder River near 
Locate for the period of records 1938-69, was 601 cubic feet per 
second. Instantaneous discharge ranged from 0 to 31000 cubic 


feet per second. Dissolved-solids concentration of water from 
the Powder River for the period of records 1949-63, ranged from 
278 to 54430 milligrams per Liter. Calciums sodiums and sulfate 
were the major ions. 


Water Resources of the Southern Powder River Areas Southeastern 
Montana 

Millers we Re 

Montana Bureau of Mines and Geologys Memoir 47,4 1981. 


Annual Peak Discharges from Small Drainage Areas in Montana 

for Stations Discontinued Before 1978 

Omanges “Ra Jar HUlLlZ IGUAL Se Parret* 50 Ce 

Geological Surveys Helenas MT. Water Resources Div. 

Geological Survey open-file report 79-5104 May 1979. 117 pa £2 
TR? heat 

Journal Announcement: SWRA1217 

Annual peak stage and discharge data have been tabulated for 
crest-stage yage sites in Montana. The crest-stage program was 


begun in July 1955 to investigate the magnitude and frequency 
of floods from samll drainage areas. The program has 
expanded from 45 crest-stage gaging stations initially to 172 
stations maintained in 1978. From 1955 to 1978, 156 


stations have been discontinued. This report is a tabulation of 
the stage and discharge data’ for the discontinued stations. 
(Woodard-USGS) 


Annual Peak Discharges from Small Drainage Areas in 
Montana Through September 1981 

Omangs Ra-Jes Parretts Cer Hulls Joa. 

Geological Surveys Helenas MT. Water Resources Div. 

Available from the OFSSs USGS Box 254254 Fed. Ctr. Denveres 
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mowen(225> “Price: “$15.75' in “paper copys ‘SG200mtn microliche. 
Open-File Report 82-2704 March 1982. 112 ps» 2 Figs 4& Refer 
Journal Announcement: SWRA1601 


Annual peak stage and discharge data have been collected and 
tabulated for crest-stage gaging sites in Montana. The 
crest-stage program was begun in July 1955 to investigate the 
magnitude and frequency o f floods from small drainage 


arease The program has expanded from 45 crest=stage gaging 
stations initially to 172 stations maintained in 1981. Data in 
the report are tabulated for the period of record. (USGS) 


OCCURENCE OF GROUND WATER IN THE JUDITH RIVER FORMATIONs 
NORTH-CENTRAL MONTAVA 

OSTERKAMPs We. R. 

GEOLOGICAL SURVEYs WASHINGTONs D. Ce 

GEOL SURV HY DROL INVEST ATLAS HA-308,% 1 SHEET,» 1968. TEXTs 2 
MAP» 2 TABs 7 REF.e 

Journal Announcement: SWRAO209 

A 1-SHEET HYDROLOGIC ATLAS DESCRIBES THE OCCURRENCE OF 
GROUNDWATER IN THE CRETACEOUS JUDITH RIVER FORMATION,» 
NORTH-CENTRAL MONTANA. A GEOHYDROLOGIC MAP SHOWS GEOLOGY, 


GEOLOGIC STRUCTURE CONTOURS» POGATIONS @ OF” LISTED WELLS 
POTENTIOMETRIC SURFACE CONTOURS» AND AREAS OF FLOWING WELLS. 
CHEMICAL ANALYSES OF 4 REPRESENTATIVE WELLS ARE LISTED. A 


LIST OF 174 WELLS INVENTORIED FOR THE STUDY INCLUDES LOCATION, 
OWNER» ALTITUDE. WELL DEPTH, STATIC WATER LEVEL, SHUT-IN 
PRESSURE OF FLOWING WELLS» ALTITUDE OF POTENTIOMETRIC 
SURFACE> AVE TUDE TOF © THE © TOR OF STHE FIUDITH RIVER “FORMATION, 
WATER TEMPERATURE» SPECIFIC CONDUCTIVITY» AND USE. GEOLOGIC 
CROSS SECTIONS SHOW STRATIGRAPHIC AND POTENTIOMETRIC RELATIONS. 
A GEOLOGIC COLUMN SHOWS CRETACEOUS MONTANA GROUP STRATIGRAPHY» 
LITHOLOGY» TOPOGRAPHY AND GEOLOGIC SETTING, AND HYDROLOGY. 
THE JUDITH RIVER FORMATION IS CONFINED ABOVE AND BELOW BY SHALES. 
IT YIELDS 1 GPM PER 10 FT OF DRAWFOWN TO WELLS, PROBABLY THE 
HIGHEST YIELD TO BE EXPECTED IN A 6~INCH WELL IS LESS THAN 200 
GPM. FEW WELLS FLOW OVER 10 GPM. SODIUM, SULFATE, BICARBONATEs 
AND TOTAL DISSOLVED SOLIDS CONCENTRATIONS ARE HIGH. (KNAPP-USGS) 


The Richey-Lambert coal fields Richland and Dawson Countiess 
Montana 

Parkers Fe Ses 1936 

U.S. Geological Survey Bulletin 847-Ce p. 121-174. 

This report describes the coal resources of a 900 square mile 
area. It includes a description of the geologic structure and 
stratigraphy and a township-by-township description of the 
occurrence of coal. Two hundred seventy-six coal sections were 
measureds and generalized yeologic sections show the relative 
Hoertion of ‘the’ coal ‘beds with respect to one another. The 
geologic map at a scale of 12:62,500 shows outcrops of coal beds-s 
burned areass and sites of measured coal sections. 
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The Mizpah coal fietds, Custer Countys Montana 

Rak Gris) Feet (Sew anid, sANGmewS ABD... whicta 2939 

U.seS. Geological Survey Bulletin 906-C» p. 85-133. 

inh 1.Se sme pomteacon tasins #4 geologic map and three geologic sections 
at a scale of about 1:62,-500 of the Fort Union and Hell Creek 
Formationss whose voundaries have since been revised. Shown on 
the map are the outcrop and burned area for 24 coal beds. Also 
included are analyses of seven coal samples and a correlation 
chart for the coal beds with those in adjacent fields. The text 
discusses the stratigraphy of the map units and characteristics 
O.f1 2 ttihiese ncio.a ly 4 ybiedis:< A township-by-township description of coal 
resources 1S .. accompanied. by more than 1,300 graphic coal 
sections. 


The Rosebud coal fields Rosebud and Custer Counties, Montana 
Pierces We. Ges 1936 

UeS. Geological Survey Bulletin 847-B, p. 43-120 

This report describes the coal resources for a 1-050 Square 


mile area. It includes a description of the Stratigraphy 
including 10 measured sections in the Tullocks Lebo Shales and 
Tongue River Members’ of the Fort Union Formation. The 
township-by-township description of the occurrence of coal 


includes 700 measured coal sections and the physical and chemical 
properties of 5 coal samples. The geologic map at a scale of 
1:62,500 shows the outcrops of coal beds» burned areaSs and sites 
of measured coal. sections. Two generalized sections show the 
relative position of the coal beds with respect to one. .anothemn, 


Proposed 20-year ptan of mining and reclamation, Westmoreland 
Resources Tract IIIs Crow Indian coded areas Montana 
U.S. Geological Surveys Restons VAs USA 396 Onn 9) 716. 


Geology and ground-water resources of central and southern 
Rosebud Countys Montanas with chemical analyses of the waters by 
H. Ge. Rif fenburg 

Rena.cky Bia Cicise Ue 

UeS. Geological Survey Water Supply Paper 600, 140 Die 

In the northwest corner of the area covered bys otis Ceport the 
Gla G.etitrrypeeditnd istihy » Rave festa aad Bearpaw formations of the Montana 
Group (Upper Cretac20us)s named in ascending . onder. . crop, +» Otis 
These formations are about 45043004 and 950 feet thicks 
respectively. The Bearpaw shale is overlain without observable 
Stratigraphic hiatus by the fresh-water Lance formation 
(Terriary?) ages which has a total thickness of about 925 feet. 
In a thel supp ets «oars o f the Lance formation there are thin 
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unworkable coal beds. Overlying the Lance tisedtihe sthomt faUnton 
formation (Tertiary)s which consists of the dark-colored Lebo 
shate member at the base (100 to 300 feet thick) and a younger 
light-colored member known as the Tongue River member (1,680 feet 
thick)» made up of alternating beds of sandstones shales and 
coal. Many of these beds of coal are workable. Ing imostivaot 
central and southern Rosebud County either the Lance formation or 
the Fort Union lies at tne surface. Terrace gravel of Tertiary 
and Pleistocene age 1s present on many of Jathiea lithigher eahibhs. 
Pdpacent ‘towothe *streamss especially the larger oness there are 
belts of alluvium consisting of gravels sands and clay whien » lane 
derived from the consolidated rocks and from the terrace gravel. 

The most pronounced structural featuse torithis region is_ the 
Porcupine Domes the southern nose of which is exposed in the 
northwest corner of the area shown on the map. There are minor 
folds onthe flanks of the come. South of the Porcupine dome is 
a southeastern prolongation of the Bull Mountain syncline. Along 
the flanks of the syncline and in the vicinity of Hopsonville 
there are faults of slight displacement. It is probable that the 
faulting was coincident with the deformation that resulted in the 
uplift of the Porcupine dome. 

Rieenchneteewater-bearing “formations cindethis yarea » are the 
sandstone and coal pveds of the Lance formation and the sandstones 
coal» and clinker beds of the Fort Union formation. Aesupplyaiof 
water can generally be had _ where the Lance and Fort Union 
formations are thick enough to extend helow the water table. In 
Hines Lance. and?! Forit Union formations and probably also in the 
underlying Cretaceous formations water from shallow depths (that 
is, less than perhaps 125 feet) contains considerable calcium and 
magnesium and 1s therefore hards but the water from greater 
depths contains only small amounts of calcium and magnesium . and 
is therefore soft. This natural softening with increase In depth 
is due to the fact that as the water gradually percolates 
downward and moves laterallys the silicate minerals in the rocks 
exchange their sodium for the calcium and magnesium in the water. 
The soft water from the Lance and Fort Union formationss which is 
a sodium bicarbonate waters is generally satisfactory for 
domestic purposese although in many places not entirely 
satisfactory for cookings but it foams when used in boilers and 
is unfit for irrigation, as it produces a hard crust of black 
Alkali on’ thetsurfacetof the sland. The hard water from shallow 
depths in the areas of Lance and Fort Union domestic purposess 
but it contains a considerable amount of scale-forming 
constituents. 

The Colorado, Claggetts Juuith Rivers and Bearpaw formations 
consist chiefly of highly mineralized “shales »thatsyield either no 
water or only very meager supplies Ofs poco Reea teases Dhie Judith 
River formation contains some beds of water-bearing sandstone. 
where these sandstones are not covered by the mineralized shale 
of the Judith River or Bearpaw formations they yield water of 
good quality» whicr is satisfactory for domestic uses for stocks 
and for irrigation. Such water generally contains Less dissolved 
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mineral matter than the water in the Lance. and Fort « une 
formations. The Kootenai (7?) formation contains water-bearing 
Sandstoness buts so far as knowns the water in these Sandstones 
is highly mineralized and yenerally unsatisfactory for all uses. 

In much of the area where the Pleistocene and older terrace 
gravelovls presentinitgis, .ofasuft iaient tiniekmesstatqmentiond below 
the water table and will yield considerable supplies of water. 
This water contains less dissolved mireral matter than the water 
from any other formation in the cegion-and is» satisfactory sifios 
domestic \ user cistoaks s«anid irrigation but is somewhat hard and 
contains an appreciable amount of scale-forming ingredients. 

The alluvium along the Yellowstone Rivers the Tongue Rivers and 
the othe roost neamsisinitt he inegien of etsanqes sand ashomtesunaicn rocks 
yields hard water to shallow dug or bored wells. Such water is 
genenalblye satisifactomy, efornns tacks for drinking, and for 
irrigation but is rather hard for domestic use and is generally 
unsatisfactory for industrial uses because of the relatively 
large amount of scale-forminy constituents that it contains. 

Flowing artesian wells along the flood plain of the Yellowstone 
River in the eastern part of the area derive their water from the 
Lance formations those along the flood plain of the Tongue River 
in the vicinity of Ashland and Birney derive their water from the 
Fort Union formation. The water from all the artesian wells in 
both» areas * isisesoft. It 1S probable that flowing wells may be 
obtained by drilling into the Tongue River member at some glaces 
along sethet fkdodsrepta in ledtithe Tongue River between Ashland and 
Birneys but it disienot bfheasible esto predict exactly where such 
flows may be obtained, 

Mammy) €20 fgg theta phibownumg akwe tilts along the Yellowstone and Tongue 
Rivers yield some hydrocarbon GaSe mostly methane derived from 
the coal and carbonaceous material in the Lance and Fort Union 
formations. In places there is evidence that the methane reduces 
the sulphate in the ground waters with the resulting «forma tidmmae 
hydrogen sulphide and carbonate or bicarbonate. 


Hydrogeologic Data for Selectea Coal Areas, East-Central 
Montana 

ROD eit tia) BRI Sie 

Geological Surveys Helena, MT. Water Resources Div. 

Available from the OFSS»s ‘USGS Box 25425, Fed. Ctr.es Denver, 
€0<80225, Prices» $10.50:in «paper copys $4.00 4\in microfiche, 
Geological Survey Open-File Report 80-329 (WRI), Aprils 1980. 63 
prad thigntG habasgh abate. -» 

Journal Announcement: SWRA1415 


Hydrogeologic Gata were collectea in selected coal areas of 
east-central Montana to provide a basis for evaluating the 
effects of future coal development on the groundwater 
resources. Inventory records for 916 domestics stocks public 


Supply, commercial, and test wells are tabulated in the report, 
the data were collected principally from 1975 through 1976 ..  aine 
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Locations of the wells are shown on a map at a scale of 
1:250-000. Litholoyic logs are also included for 149 wells. 
Chemical analyses of water samples from selected wells 
consist. of 167 samples analyzed for major cations and anions 
and 24 samples analyzed for miscellaneous constituents. (USGS) 


Ground-water resources and potential effects Gta, codleestrip 
mining in the northern Powder River basins southeastern Montana 

Slagles S. Ess Lewiss B. Dev and Lees Re We 

UeS. Geological Survey Water-Supply Paper 


Hydrology of Area 494 Northern Great Plains and Rocky Mountain 
coal provincess Montana and wyoming 

Slagles S. Ewes and others 

U.S. Geological Survey Water-Resources Investigations Open-File 
Report. 


Geoloyy of the Pust tignite bed in the Burns Creek-Thirteen 
mile Creek Known Coal Leasiny Areas Dawson and Richland Counties» 
Montana 

Spencers Je Mev 1976 

U.S. Geological Survey Open-File Report 76-6177 6 Pe 


Goal’-geology™ of the “Girard area» Richland and Roosevelt 
Countiess Montana , 

Spencers Ms. Ae Sev 1980 

Pea Geological Survey. Open-File Report SO0eciss elapse 


The Sidney Lignite field, Dawson Countys Montana 
Contributions to economic geologys 1910-Part I1 

Stebingers Eugenes 1912 

U.S. Geological Survey Bulletin 471.2 p. 284-318. 


lm 
iD 


Hydrogeology of the Fort Union coal regions eastern Montana 

Stoners Je Des and LewiSs B. Dae 1980 

U.eS.e Geological Survey Miscellaneous Investigations Map 11-1236, 
2 sheets. 

Tiss report consists . of .4 hydrogeologic map at a scale of 
1:500,-000 showing the configuration of the top of the Bearpaw 
confining layers a reyional-scale map showing the structural 
features of eastern Montanas three geologic sectionss a table 
describing the stratigraphy and water-yielding characteristics o f 
the map units from the bearpaw confining layer through the 
alluvial aquifers and representative electric logs correlating 
geologic and hydrogeologic UNITS. 
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Geology and ground-water resources of the Missouri River valley 
in northeastern Montana» with a section on the quality of the 
ground water by We. H. Duram 

SWENSON Tbs AL ee A955 

UeS. Geological Survey Water-Supply Paper 1263, 128 p. 


POSiSSRBiRE DEVELOPMENT OF WATER FROM MADISON GROUP AND 
ASSOCIATED «ROCK <IN POWDER RIVER RASINse MONTANA=WYOMING 

SWENSON» F. A. 

GEOLOGICAL SURVEY.» DENVER» COLO. 

REPORT FOR THE NORTHERN GREAT PLAINS RESOURCES PROGRAM, JULY 1, 
1974. 6. «P7a GA PRWAd-ERY 

Journal Announcement: SWRAU8G8 

THE POTENTIAL FOR DEVELOPING LARGE GROUNDWATER SUPPLIES FOR 
INDUSTRIALS USEMIN! THES POWDER. RIVER BASIN OF WYOMING AND MONTANA 
IS SUMMARIZED. RECORDS OF MANY OIL TESTS AND SEVERAL WATER WELLS 
INDICATE THAT THE MADISON GROUP AND THE UNDERLYING CARBONATE 
ROCKS ARE HYDROLOGICALLY CONNECTED AND TRANSMIT WATER AS A 
UNIT. ALSO, IN MANY LONGMAN TL ICES 6 THE OVERLYING TENSLEEP AND 
MINNELUSA SANDSTONES ARE ALSO CONNECTED WITH THE MADISON, THESE 
ROCKS UNDERLIE THE ENTIRE BASIN AND ARE EXPOSED ON THE FLANKS OF 
THE SURROUNDING MOUNTAINS. I ialte MADISON ROCKS. AND TO A 
CONSIDERABLE EXTENT THE UNDERLYING CARBONATES, ARE FRACTURED AND 
CAVERNOUS. LARGE QUANTITIES OF WATER HAVE BEEN DERIVED FROM 
THESE GROGNS FN iH Eee Dwi ie wYOMING AREA SINCE 1917, THE MADISON 
AND UNDERLYING CARBONATES CONTAIN WATER OF MODERATE-TO-GOOD 
QUALITY THAT JS PROBABLY SUITABLE FOR INDUSTRIAL US ES TT 
CONTAINS TOO HIGH A PERCENTAGE OF SODIUM FOR IRRIGATION USERS 
(KNAPP=-USGS ) 


POTENTIAL OF MADISON GROUP AND ASSOCIATED ROCKS TO SUPPLY 
INDUSTRIAL WATER NEEDS» POWDER RIVER BASIN» WYOMING AND MONTANA. 
(Duplicated see Wyoming) 

SHENS@M oe Fs Ae 

GEOLOGICAL SURVEYss DENVER-’ COLO. 

INS WATER RESOURCES PROBLEMS RELATED TO MINING: AMERICAN WATER 
RESOURCES ASSOCIATION PROCEEDINGS SERIES NO 18, P 210-218, JUNE 
| OM GrereS rel Go AGRREE S > 

Journal Announcement: SwRAO9G2 


GROUND WATER RESOURCES OF THE NORTHERN POWDER RIVER VALLEY, 
SOUTHEASTERN MONTANA 

TAYLOR» JAMES O, 

Ure Sean G BOO G PGAIsS UR Ea 

MONT. BUR. OF MINES AND GEOL -@ BULL m 6660 S46Pe aMAY 1968. ehfeRiee 
lagP eA: eb wD TABs 32 REF, 1 APPEND.» 

Journal Announcement: SWRA6803 

THE DOMESTIC, STOCK, INDUSTRIAL, AND MUNICIPAL WATER 
SUPPLIES OF THE NORTHERN POWDER RIVER VALLEY DEPEND ON 
GROUNDWATER FROM THE AQUIFERS IN THE LATE CRETACEOUS FOX HIWRES 
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SANDSTONE AND HELL CREEK FORMATION,» THE PALEOCENE FORT UNION 
FORMATION, AND PLEISTOCENE TO RECENT TERRACE DEPOSITS. THERMOS T 
CONTINUOUS AND DEPENDABLE AQUIFER IS THE FIX HILLSBASAL HELL 
CREEK ARTESIAN AQUIFER WHICH AVERAGES 250 FT IN THICKNESS» HAS A 
MEAN TRANSMISSIBILITY OF ABOUT 820 GPD PER FT» AND A STORAGE 
COEFFICIENT OF ABUUT 2UU00eCG. THE RECHARGE AREA IS IN- THE 
SOUTHEASTERN MONTANAs AND WATER MOVES NORTHWEST TO DISCHARGE 
INTO THE YELLOWSTONE RIVER VALLEY BY LEAKAGE THROUGH OVERLYING 
CONFINING BEDS. VAG ARTESIAN AQUIFERS ENS eTHE™ FORT? * UNTON 
FORMATION ARE DISCONTINUOUS AND ARE RECHARGED AT VARIOUS PLACES~ 
BUT THE DIRECTION OF MOVEMENT IS ALSO NORTHWARD TO DISCHARGE 
mee COUGH SPRINGS. @9DISSOUVED=SOLIDS CONTENT IN THE GROUNDWATER 1S 
LESS THAN 1-000 PPM. WATER IN THE FOX HI BUS VTANDO HELE “CREEK 
FORMATION IS SOFT, WATER FROM THE HIGHER FORMATIONS IS HARD. 
DISSOLVED GAS» MOSTLY NITROGENs 1S* FOUND IN THE® FOX™ = HILLS-BASAL 
HELL CREEK AGUIFER. IN GENERAL THE WATER IS SATISFACTORY FOR 
DOMESTIC AND STOCK USE BUT UNSATISFACTORY FOR IRRIGATION. 
SUPPLIES ARE ADEQUATE FOR PRESENT AND PROJECTED FUTURE USE. 
(KNAPP-USGS) 


Geology of Big Horn County and the Crow Indian Reservation with 
special reference to the waters coal, oils, and gas resources 

Thon woel.us Jc., Hall» G. M.- Wegemann, C.° H., and Moultons G. 
Pee 09 35 

U.S. Geological Survey Bulletin 856, 200 p. 


Geology and ground-water resources of the lower Yellowstone 
River valleys between Glendive and Sidney» Montanas with a 
section on Chemical quality of the water by H. Aw Swenson 

Torreys Ae Ess and Kahouts Fe Avs 1956 

U.S. Geological Survey Water-Supply Paper ies Vas 4 

This report contains a geologic map at a scale of about 
1:27,000 and a table describing the» stratigraphy and the 
water-bearing characteristics of the Fox Hills Sandstones the 
Hell Creek and Fort Union Formationss and the Quaternary 
Merosits. Except’ for a short discussion "ot Qgeologys the text 
primarily describes the hydrology and chemical quality of ground 
and surface waters. 


Ground-water resources of the lower Yellowstone River valley 
between Miles City and Glendives Montanas with a section on The 
chemical quality of the water by H. A. Swenson 

Torreys Ae Ewes and Swensons Fe Ace 1951 

Hes.) Geologitat’ Survey*Circutar 93, seeps 

This report describes the geology and hydrology of exposed 
bedrock and alluvial deposits in the Yellowstone River valley. 
The text contains a description and a generalized Sect Ony Ot CIS 
Lithology and water-bearing properties of the Pierre Shale 
through the Fort Union Formation and alluvial deposits. Included 
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is a yeologic map of the Yellowstone River valley at a scale of 
VSOse Sa - 


PROSPECTS FOR DEVELOPING STOCK-WATER SUPPLIES FROM WELLS IN 
NORTHEASTERN GARFIELD COUNTY, MONTANA 

VANS LEWENS Masi ge kKINGoo Ne Je 

GEOLOGICAL SURVEYs WASHINGTON, Dire 

AVAILABLE FROM SUP DOC, GPO, WASH, Os Ce 20402 oa PRICE 
75 CENTS. GEOLOGICAL SURVEY WATER=SUPPLY PAPER 1999=-F, 1971. 38 
Ps 6 FIGs 1 PLATE, 7 TABs 14 REF, 

Journal Announcement: SWRAU424 

A PRACTICAL AND RELIABLE SOURCE OF LIVESTOCK WATER EXI-S 7 Sa0IN 
BCTH PUBLIC AND PRIVATELY OWNED GRAZING LAND IN NORTHEASTERN 
GARFIELD COUNTY» MONTANA, THIS COMPRISES AN AREA OF SOME 1290 
SQUARE MILES. THE PRINCIPAL BEDROCK AQUIFER IS THE FOX HILLS 
SANDSTONE FORMATION OF UPPER CRETACEOUS AGE. IT IS EXPOSED ON 
THE SURFACE IN THE NORTHERN AND NORTHWESTERN PART OF THE COUNTY 
PENETRATING THIS AQUIFER REACH WATER AT ABOUT 200 FEET, 
AMPLE WATER IS AVAILABLE FOR LIVESTOCK USE FROM WELLS DRILLED IN 
THIS AQUIFER, MOST OF THESE WELLS REACH THE AQUIFER AT 195 
Faelegir UNDERFLOW IN ALLUVIAL DEPOSITS ALONG THE LARGER STREAM 
VALLEYS Is ANOTHER SOURCE OF EIVESHWOCK WATER. CHEMICAL 
ANALYSIS OF SAMPLES COLLECTED AT 43 WELLS AND 3 SPRINGS SHOW THE 
WATER QUALITY TO BE GENERALLY POOR, WATER FROM THE FOX HILLS 
AQUIFER AND OTHE?S ASSOCIATED WITH IT CONTAINS 530-5,9540 
MILLIGRAMS PER LITER OF OA MILLIGRAMS PER SIGER OF TOTAL 
DISSOLVED SOLIDS. THE PRINCIPAL CONSTITUENTS ARE SODIUM, 
BICARBONATE,» AND SULFATE. ALL WATER SUPPLIES TESTED WERE 
SUITABLE, FOR. LIVEST OCKE USE & (GLASBY-USGS) 


Bibliography of Geology and Ground-water Resources for the 
Montana Part of the Northern Great Plains Regional Aquifer-System 
Analysis. 


Stripping coal deposits of the northern Great Plainss Montanas 
Wyomings North Dakotas and South Dakota 

UeS. Geoloyical Surveys 1974 

UeS. Geological Survey Miscellaneous Field Studies Map MF-590, 
1 sheet. 


Plan of study of the hydrology of the Madison Limestone and 
associated rocks in parts of Montana, Nebraska, North Dakota, 
South Dakotas and Wyoming 

U.S. Geological Surveys 1975 

U.S. Geological Survey Open-File RE DOLLS 5= 6.5.) pans Sait 

This report summarizes the present (1975) knowledge of the 
geohydrology of the Madison and associated rocks» identifies the 
need for additionat data» and outlines a..S-year plan > formu 
comprehensive study of the hydrology of these rocks. 
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Preliminary report of coal drill-hole data and chemical 
analyses of coal beds in Campbell and Sheridan Counties» Wyoming, 
Custers Prairies and Garfield Counties, Montana, and Mercer 
Countys North Dakota 

U.S. Geological Survey and Montana Bureau of Mines and Geologys 
1976a 

U.S. Geological Survey Open-File Report 76-319, 377 p. 


Preliminary report of coal drili-hole data and = chemical 
analyses” of coal beds in Campbells Converse» and Sheridan 
Counties» Wyomings and Big Horns Richlands and Dawson Counties, 
Montana 

U.S. Geological Survey and Montana Bureau of Mines and Geology, 
1976b 

U.S. Geological Survey Open-File Report 76-450, 382 p. 


Preliminary report on 1976 drilling of coals in Campbell and 
Sheridan Countiess Wyomings and Big Horns, Dawsons, MceCones 
Richlands Roosevelt» Rosebuds Sheridans and Wibaux Countiess 
Montana 

U.S. Geological Survey and Montana Bureau of Mines and Geologys 
1977 

U.S. Geological Survey Open-File Report 77-283, 403 p. 


Geophysical logs for Powder River and Dawson Countiess Montana, 
Chapter C gf Preliminary report of 1977 coal drilling in eastern 
Montana and northeastern Wyoming 

U.S. Geological Survey and Montana Bureau of Mines and Geologys 
1978a 

U.S. Geological Survey Open-File Report 77-721-Cs 79 p. 


Geophysical logs for Dawsons, Garfields McCones and Prairie 
Counties» Montanas chapter D of Preliminary report of 1977 coal 
drilling in eastern Yontana and northeastern Wyoming 

U.eS. Geological Survey and Montana Bureau of Mines and Geology» 
1978b ; 

U.S. Geological Survey Open-File Report 77-721-D- 1047 pf 


Geophysical logs for Dawsons McCones, Richlands and Rosebud 
Countiess Montanas chapter F of Preliminary report of 1977 coal 
drilling in eastern Montana and northeastern Wyoming 

U.S. Geological Survey and Montana Bureau of Mines and Geologys 
1978c 

U.S. Geological Survey Open-File Report 77-721-Fs 73 pe 
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Shallow ground water in selected areas in the Fort Union Coal 
region 

U.S. Geological Surveys 1974 

U.S. Geological Survey Open-File Report 74-371, 130 p. 


Ground Water of the Fort Union Coal Regions Eastern Montana 

Geological Surveys Helenas MT. Water Resources Div. 

Montana Bureau of Mines and Geology Special Publications 80, 
LOVEE «4 (Atos 

Journal Announcements: SWRA1209 

The hydrologic findings of numerous Studies recently 
completed or currently underway by the Montana Bureau of Mines 
and Geology and the U.S. Geological Survey are described. 
Pertinent facts are given on the occurrences movements and 
quality of ground water in the Fort Union Coal Region of 
Montana. The present developments effects of seismic shotholes on 
ground-water systemss and effects of strip mining ‘ofemmcem 
on shallow ground-water systems are described also. The primary 
purpose of the report is to provide basic factuat material on 
ground-water Conid. tilon:s to assist nontechnical readers in 
understanding the complex ground-water problems ex'i sti noveain 
eastern Montana. (Woodard-USGS) 


QUALITY OF SURFACE WATERS OF THE UNITED STATES, 19703 PART t66 
MISSOURI RIVER BASIN 

GEOLOGICAL SURVEYs RESTON» VA. 

AVAILABLE FROM SUP YU OF DOCUMENTS, GPO, WASHINGTON, DEG 
20402, PRICE "34.70. WATER=SUPPLY PAPER 2155,/°1975. S54) pee FIG, 
41 REF.» 

Journal Announcements: SWRA0D8&24 

DURING THE WATER YEAR ENDING SEPTEMBER 30, 1970. Wiahie 
GEOLOGICAL SURVEY MAINTAINED 258 STATIONS ON 123 STREAMS IN THE 
MISSOURI RIVER BASIN FOR Wate Sip Uppy OF CHEMICAL AND PH YSrGAT 
CHARACTERISTICS OF SURFACE WATER. SAMPLES WERE COLLECTED DAILY 
AND MONTHLY AT 226 OF THESE LOCATIONS FOR 
CHEMICAL-QUALITY SUWD we S- SAMPLES ALSO WERE COEBEBGRED ESS 
FREQUENTLY AT MANY OTHER POINTS, WATER TEMPERATURES WERE 
MEASURED CONTINUOUSLY AT S35 AND DAILY AT 67 STATIONS. DAILY WATER 
TEMPERATURES WERE MEASURED AT MOST OF THE STATIONS AT THE TIME 
SAMPLES WERE COLLECTED FOR CHEMICAL OR SEDIMENT CONTENT. $0 
FAR AS PRACTICABLEs. THE WATER TEMPERATURES WERE TAKEN AT ABOUT 
THE SAME TIME ACH DAY. QUANTITIES OF SUSPENDED SEDIMENT ARE 
REPORTED FOR 38 STATIONS DURING THE YEAR ENDING SEPTEMBER 30, 
UO TO SEDIMENT SAM?LES WERE COLLECTED ONE OR MORE TIMES DAILY AT 
MOST STATIONS, DEPENDING ON THE RATE OF FLOW AND CHANGES IN 
STAGE OF THE STREAM. PARTICLE-SIZE DISTRIBUTIONS OF SEDIMENTS 
WORE? DETERMINED AT 4 1eSsT ATH ONS aT HEA TEAR DISCHARGE REPORTED FOR 
A COMPOSITE SAMPLE aS USUALLY ane AVERAGE OF DAILY MEAN 
DISCHARGES FOR THE COMPOSITE PERIOD, THE DISCHARGES REPORTED IN 
THE TABLES OF SINGLE ANALYSES ARE EITHER DAILY MEAN DISCHARGES OR 
DISCHARGES OBTAINED AT THE TIME SAMPLES WERE COLLECTED AND 
COMPUTED FROM A STAGE-DISCHARGE RELATION OR FROM A 
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DISCHARGE MEASUREMENT. (WOODARD-USGS) 


QUALITY OF SURFACE WATERS OF THE UNITED STATES» 19693 PART 6. 
MISSOURI RIVER BASIN | 

GEOLOGICAL SURVEY» RESTONs VA. 

WATER-SUPPLY PAPER 21454 1974. 441 Po 1 FIGs 40 REF.» 

Journal Announcement: SWRAU8&23 

DURING THE WATER YEAR ENDING SEPTEMBER 30, 1969, THE 
GEOLOGICAL SURVEY MAINTAINED ele STATIONS ON 110 STREAMS 
FOR THE STUDY OF CHEMICAL AND PHYSICAL CHARACTERISTICS OF 
SURFACE WATER IN THE MISSOURI RIVER BASIN. SAMPLES WERE 
COLZEGIED DAILY AND MONTHLY AT 177 OF THESE LOCATIONS FOR 
CHEMICAL-QUALITY STUDIES. SAMPLES ALSO WERE COLLECTED LESS 
FREQUENTLY AT MANY OTHER POINTS. WATER TEMPERATURES WERE 
MEASURED CONTINUOUSLY AT 35 AND DAILY AT 7? STATIONS. DAILY WATER 
TEMPERATURES WERE MEASURED AT MOST OF THE STATIONS AT Winlle TIME 
SAMPLES WERE COLLECTED FOR CHEMICAL QUALITY OR SEDIMENT 
CONTENT. SO FAR AS PRACTICABLE, THE WATER TEMPERATURES WERE 
TAKEN AT ABOUT THE SAME TIME EACH DAY. QUANTITIES OF 
SUSPENDED SEDIMENT ARE REPORTED FOR 40 STATIONS DURING THE 
YEAR ENDING SEPTEMBER 30, 1969. SEDIMENT SAMPLES WERE 
GOUBECGhED ONE OR MORE TIMES DAILY AT MOST STATIONSs DEPENDING 
ON THE RATE OF FLOW AND CHANGES IN STAGE OF THE STREAM. 
PARTICLE-SIZE DISTRIBUTIONS OF SEDIMENTS WERE DETERMINED AT 4G 
STATIONS. THE STREAM DISCHARGE REPORTED FOR A COMPOSITE SAMPLE 
IS USUALLY THE AVERAGE OF DAILY MEAN DISCHARGES FOR THE COMPOSITE 
PERIOD. THE DISCHARGES REPORTED IN THE TABLES OF SINGLE 
ANALYSES ARE EITHER DAILY MEAN DISCHARGES OR DISCHARGES 
OBTAINED AT THE TIME SAMPLES WERE COLLECTED AND COMPUTED FROM A 
STAGE-DISCHARGE RELATION OR FROM A DISCHARGE MEASUREMENT. 
(WOODARD-USGS) 


water Resources Data for Montanars Published annually since 
iS ge 

Geological Surveys Helenas MT. Water Resources Orv 

Available from the National Technical Information Services 
Springfields VA 22151. 

Water resources data for Montana consist of records of stage,» 
discharges and water quality of streamss stages contentss and 
water quality of lakes and reservoirss and water tevels in wells. 
Additional water data were collected at various siteSs not part 
of the systematic data-collection programss and are published 
as miscellaneous measurements. These data represent that part of 
the National Water Data System operated by the U.S. Geological 
Survey and cooperating State and Federal agencies in Montana. 
(USGS) 


Water-Resources Investigations of the U.S. Geological Survey 
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in Montanas published annually since 1975. 

Geological Surveys Helenas MT. Water Resources Div. 

Available from the OFSS» USGSs Box 25425, Fed. Ctrese Denvers 
COs 60225, 

These reports describe the investigative efforts of the U.S. 
Geological Survey toward the water resources of Montana. 
Hydrologic information and knowledge of the water resources are 
Gained and disseminated principally by programs of (1) 
collecting hydrologic data on a continuing basis», (2) 
conducting water-resources appraisals of surface and ground 
waters (3) conducting Supportive research in hydrology and 
related fields, (4) disseminating water data and results of 
investigations to the public, (5) coordinating acquisition of 
water data by Federal agencies, and (6) providing technical 
assistance in hydrologic fields to other government agencies. 
(USGS) 


WATER-~RESOURCES INVESTIGATIONS OF THE URS. GEOLOGICAL 
SURVEY IN THE NORTHERN GREAT PLAINS COAL REGION OF EASTERN 
MONTANAs 1975-76 

GEOLOGICAL SURVEYs HELENA» MONT. 

OPEN=FILE REPORT» JANUARY 1976. 29 Py» 10 FIG.» 

Journal Announcement: SWRAUI12 

THIS REPORT PRESENTS THE WATER DATA=COLLECTION PROGRAM AND 
INTERPRETIVE HYDROLOGIC INVESTIGATIONS THAT ARE BEING CONDUCTED 
BY THE WaSic GEOLOGICAL SURVEY IN THE NORTHERN GREAT PLAINS 
REGION OF EASTERN MONTANA, THE AREA Is OF INTENSE INTEREST 
FOR COAL COMPANIES, UTILITIES, STATE AND FEDERAL AGENCIES, 
UNIVERSITIES, PRIVATE CITIZENS, LANDOWNERS, AND ENVIRONMENTAL 
GROUPS. IN OCTOBER 1975 THERE WERE 45 STREAMFLOW AND 64 
WATER-QUALITY DATA=-COLLECTION STATIONS IN THE REGION FOR 
COLLECTION OF STREAMFLOW» CHEMICAL=QUALITY, SEDIMENT. AND 
TEMPERATURE DATA. THESE STATIONS ARE LOCATED ON ALL TYPES OF 
STREAMS FROM THE MAINSTEM YELLOWSTONE AND MISSOURI RIVERS TO 
SMALL EPHEMERAL AND INTERMITTENT STREAMS THAT DRAIN PROPOSED MINE 
AREAS. GROUNDWATE? INVESTIGATIONS ARE BEING CONDUCTED TO 
DETERMINE THE AREAL HYDROLOGY OF THE MADISON GROUP AND ASSOCIATED 
PALEOZOIC ROCKS AND THE AREAL AND SITE HYDROLOGY OF SHALLOW 
AQUIFERS IN THE FORT UNION FORMATTIONs INCLUDING THE COAL BEDS. 
AVAILABLE DATAs MOSTLY FROM OIL TESTS. INDICATE THAT THE 
MADISON MAY YIELD WATER SUITABLE FOR USE IN ENERGY DEVELOPMENT 
IN THE NORTHERN GREAT PLAINS COAL REGION. FIELOWORK IN THE 
SHALLOW GROUNDWATER STUDY CONSISTS PRINCIPALLY OF AN 
INVENTORY OF WE-LS AND SPRINGS ANO CONSTRUCTION OF WELLS FOR 
WATER SAMPLINGs AQUIFER TESTING,» AND WATER=LEVEL MEASUREMENTS. A 
COMPUTER MODEL IS BEING CONSTRUCTED TO DETERMINE THE ERRE GH ON 
STREAM TEMPERATURE OF SELECTED INCREASES IN WITHDRAWAL RATES, 
AND THUS REDUCED FLOW, OF THE YELLOWSTONE RIVER’ FROM BILLINGS 
TO SIDNEY, MONT. CWOODAROD-USGS) 
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Preliminary study of the coal deposits in the Circle areas 
McCones Dawsons and Garfield Countiess Montana 

Wincentsens Herberts 1978 

UeSe Geological Survey Open-File Report 78-3674 11 De 


Coal geology of the Northeast Circle areas McCone and Dawson 
Countiess Montana 

Wincentsens Herberts 1979 

UeSe Geological Survey Open-File Report 79-10524 11 p. 


Documentation of a dissolved-solids model of the Tongue Rivers 
Southeastern Montana 

Woodss Pe. Fes 1981a 

UeS. Geological Survey Open-File Report 81-479, 41 Pp. 

A model has been developed for assessing potential increases in 
dissolved solids of streams as a result of leaching of overburden 
materials used to. backfill pits in surface coal-mining 
operations. The model allows spatial and temporal simulation of 
streamflow and dissolved-solids loads and concentrations under 
user-defined scenarios of surface coal mining and agricultural 
development. The model specifically aadresses the Tongue River 
from the Tongue River Dam to Miles Citys Montanas and its three 
major tributaries, Hanging woman, Otters and Pumpkin Creeks. 

The nodel routes an input quantity of streamflow and dissolved 
solids from the upstream end to the downstream end of a stream 
reach while algebraically accounting for gains and tosses of 
streamflow and dissolved solids within the stream reach. Input 


data needed to operate the model include the followings 
simulation numbers designation of hydrologic conditions for each 
simulated months either user-defined or regression-defined 


concentrations of dissolved solids input by the Tongue River 
Reservoirs number of irrigated acres» number of mined acreSss 
dissolved-solids concentration of mine leachatess and quantity of 
other water losses. 

The computer program is written in FORTRAN Language. A listing 
of the computer programs definitions of all variables in the 
models and an example output will permit use of the modet by 
interested persons. 


Modeled impacts of surface coal mining on dissolved solids in 
the Tongue Rivers southeastern Montana 

Woodss P. Fes 19816 

UeS. Geological Survey Water-Resources Investigations 81-64, 73 
oe 

A computer model has been developed for assessing potential 
increases in dissolved solids of streams as a result of leaching 
of overburden materials used to backfill pits in surface 
coal-mining operations in southeastern Montana. The model allows 
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spatial ang temporal simulation of streamflow and 
dissolved-solids loads and concentrations for user-defined plans 
of surface coal mining and agricultural development. The model 
specifically addresses the Tongue River from the Tongue River Dam 
to Miles Citys Montanas and its three major tributaries, Hanging 
Womans Otters and Pumpkin Creeks. Provision is made ta simulate 
releases from the present Tongue River Reservoir or the increased 
releases expected from a larger dam and reservoir proposed as a 
replacement for the present Tongue River Reservoir. 

The model routes an input quantity of streamflow and dissolved 
solids from the upstream end to the downstream end of a stream 
reach while algebraically accounting for gains and losses of 
streamflow and dissolved solids within the stream reach. Data 
used tO program the computational routines of the model are 
evaluated in terms of the model"s predictive capability. 

A hypothetical plan was formulated ‘for. the ‘emining «of malt 
Federally owned coal judged potentially available for mining. 
Under this plans a simulation using mean streamflow from the 
present Tongue River Reservoir indicates that the mean annual 
dissolved-solids concentration of 646 milligrams per liter with 
no mining iS increased by mining to 677 milligrams per liter. 
When the proposed Tongue River Reservoir is used _ in the 
simulations the shift in dissolved-solids concentration is from 
436 to 451 milligrams per liters which is illustrative of the 
dilutional’ -%efifects, %o f increased streamflow on concentration. 
Calculations were performed with data representative of the study 
area to determine the relative impacts of irrigation and surface 
coal nmuMming & gon sun ut area basis 1n a hypothetical stream. The 
dissolved-solids concentration of the hypothetical stream was 
determined to increase annually by 2.94 percent as a result of 
withdrawal and return flow of irrigation water and by a iDindd 
percent as a result of leachates from surface coal mines. 

The computer program is written in FORTRAN Language. A listing 
of the computer programs input data requirementss definitions of 
all variables in the models and an example Output will permit use 
of the modet by interested persons. Input data needed to operate 
the model include the following: Simulation number, designation 
of hydroloyic conditions for each simulated month, designation of 
present or proposed Tongue River Reservoirs either user-defined 
or regression-defined concentrations of dissolved solids input by 
the Tongue River Reservoirs number of irrigated acres» number. of 
mined acress dissolved-solids concentration of mine leachatess 
and quantity of other water losses, 
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Bear Creek Study Site Coal Resource and Surface Mining Potential Reclamation 
Evaluation in the West Moorehead Coal Field, southeastern Montana 

BLM, Denver, Colorado 

EMRIA Rept. No. 8-77 


The 3,200-acre Bear Creek site is above the northern Powder River Basin where 
the strata dip southwestwardly less than 3 degrees. Nearly 166 million tons 
of coal are in the Anderson, Dietz and Canyon coal beds, 90 percent of which 
are more than 10 feet thick, and are covered by less than 200 feet of over- 
burden. The site is mostly gently sloping valley floors merging laterally 
into steep, semi-badlands and irregular remnants capped by sandstone. The 
semiarid (precipitation less than 15 inches per year) site is mostly drained 
by Bear Creek and partly by Vance Creek, both intermittent. Stream dissolved 
solids ranged from 140 (at 53 cubic feet per second of snowmelt runoff) to 
2,330 milligrams per liter at near-low flow. Solids dissolved in alluvial 
water (5 gallons per minute from one of the test holes) ranged from 2,/20 to 
5,040 milligrams per liter. Water also was found under water-table, semi- 
confined, and confined conditions in discontinuous sandstones and persistent 
coal layers. Yields are small, less than 3 gallons per minute, and dissolved 
solids ranged from 1,110 to 4,760 milligrams per liter. The site is a 
recharge area and large yields should not be expected from these aquifers. 
Madison Group aquifers 10,000 feet below the site have produced more than 
1,000 gallons per minute from a single well nearby. Surface mining would 
dewater the shallow aquifers, reducing stream flow and affecting 8 stock and 
one domestic well. Replacement wells and discharge of mine water would 
mitigate these impacts. 


Hanging Woman Creek Study Site Coal Resource and Surface Mining Potential 
Reclamation Evaluation in the Hanging Woman Creek Coal Field, south-central 
Montana 

BLM, Denver, Colorado 

EMRIA Report No. 12-77 


The 34.3 square-mile Hanging Woman Creek study area is coincident with the 
elongate drainage basin of East Trail Creek. Relief is as much as 600 feet 
from the alluvium-entrenched creek, up gentle to moderately steep slopes to 
sandstone-supported flat ridges. Intermittent East Trail Creek slopes to 
Trail Creek, also intermittent, a tributary to Hanging Woman Creek. Precip- 
itation ranges from about 12 to 19 inches depending on elevation. Most coal 
is found in two beds of the Fort Union Formation's Tongue River Member. The 
Anderson coal bed ranges from 26 to 33 feet thick and the Dietz bed, 50 to 
100 feet below, is from 9 to 12 feet thick. More than 433 million tons of 
coal in these two beds underlie less than 200 feet of overburden. Perched 
and semi-confined aquifers in and above the coal beds yielded as much as 10 
gallons per minute during fractional day pump tests. One test of 30 feet of 
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alluvium produced 18 gallons per minute for more than 9 hours. Dissolved 
solids in water from wells in bedrock ranged from 438 to 9,460 milligrams per 
liter and in East Trail Creek alluvium from 1,500 to 4,510 milligrams per 
liter. Surface mining would drain the shallow aquifers at a diminishing rate 
beginning at 0.7 cubic feet per second, and dry up 17 stock wells or springs 
and remove 15 perennial and 4 ephemeral stock ponds. All could be replaced. 
Water would not be needed for reclamation. 


Meridian Coal Exchange, northeastern Montana 
BLM, Miles City, Montana 
EA, 1982 


This document assesses relative impacts of surface mining of coal on two 
tracts involved in an exchange of coal ownership between the Meridian Land 
and Mineral Company and the Bureau of Land Management. About 856 million 
tons of strippable coal underlie the 69.5 square miles of both tracts. The 
lignite coal is in two beds of the Tongue River Member of the Fort Union 
Formation, part of the Circle West coal deposit. The tracts are drained by 
tributaries to through-flowing ephemeral creeks. Annual runoff of 0.4 inch 
ranges from 300 to 7,700 milligrams per liter dissolved solids. The tracts 
contain 37 small stock ponds, most of which are dry by fall. Small amounts 
of water containing between 1,000 and 4,000 milligrams per liter of total 
dissolved solids occur in the coal layers and in sandstone lenses above the 
coal. One well obtains water from alluvium where water quality ranges from 
good to poor. No data is provided for the 19 observation and 18 stock wells 
in the tracts. Nearby wells tap the Cretaceous Fox Hills Formation 1520076 
1,500 feet below the surface and yield as much as 200 gallons per minute of 
sodium bicarbonate water ranging from 500 to 2,000 milligrams per liter of 
total dissolved solids. Mining would remove most existing wells which could 
be replaced by more productive wells into deeper aquifers. Lowered water 
levels temporarily could extend as much as three miles downgradient to the 
north.e No significant changes in quantity or quality of surface water are 
anticipated. Sedimentation ponds could be left to replace destroyed stock 
ponds. Water requirements could be obtained from Fort Peck Reservoir sever- 
al miles to the northeast. 


Otter Creek Study Site Coal Resource and Surface Mining Potential Reclamation 
Evaluation in the Otter Creek Coal Field, southeastern Montana 

BLM, Denver, Colorado 

EMRIA Report No. 1-75 


The Otter Creek Coal Field underlies a dissected ridge sloping westward to 
the Otter Creek Valley, and is bounded on the north and south by Home and 
Threemile Creeks, intermittent tributaries to Otter Creek. Coal occurs 
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chiefly as the 60-foot thick Knoblock bed, in thin beds above, and as the 
10-foot thick Flowers-Goodale bed, 120 feet below the Knoblock, all in the 
Tongue River member of the Eocene age Fort Union Formation. The recoverable 
resource, the Knoblock coal, is covered by less than 200 feet of overburden, 
and can be surface-mined. Small quantities of poor quality unconfined water 
occur in thin sandstone and coal beds above the Knoblock coal. Slightly 
better quality water occurs in the coal. Yields to wells in these shallow 
aquifers are generally less than 10 gallons per minute and may not be sus- 
tainable for many uses. Confined water occurs about 150 feet below the 
Knoblock coal, and in various deeper aquifers, including those in the Madison 
Group, about 8,000 feet below land surface. Potential yields range from low 
in the shallower confined aquifers, to moderately high (several hundred 
gallons per minute) in the Madison. Potentiometric heads of deeper aquifers 
may be about 300 feet above land surface. Water quality is poor, ranging 
from more than 1,000 to as much as 6,000 milligrams per liter of total 
dissolved solids. Surface mining would dewater as much as 60 feet of 
saturated coal, affecting 6 stock wells. Special practices would prevent 
increased stream sedimentation. Water needed for operation could be ob- 
tained from impounded good-quality runoff supplemented by poorer quality 
ground water. 


Pumpkin Creek Study Site Coal Resource and Surface Mining Potential 
Reclamation Evaluation in the Pumpkin Creek Coal Field, southeastern 
Montana 

BLM, Denver, Colorado 

EMRIA Rept. No. 11-78 


The Pumpkin Creek site consists of 17 square miles of the Pumpkin Creek Coal 
Field, part of the Coalwood Coal Field in the northern Powder River Basin, 
southeastern Montana. Its semi-badland upland areas of buttes and steep, 
rocky outcrops drain by ephemeral tributaries to intermittent Pumpkin Creek 
on the northwest, Mizpah Creek on _ the southeast--eventually to the 
Yellowstone River via the Tongue River. Maximum refief from the bounding 
creeks to the elongate drainage divide is 350 feet. Annual precipitation is 
13.8 inches. Nearly 1,370 million tons of coal in beds more than 5 feet 
thick are covered by less than 200 feet of overburden. Most runoff is inter- 
cepted for irrigation and stock watering by ditches and small reservoirs. 
The coal is in the lower Tongue River Member of the Fort Union Formation and 
consists of Sawyer, Mackin-Walker and A beds. Small amounts of perched, 
unconfined and semi-confined water was found sporadically in the coals and 
intervening and overlying discontinuous sandstone layers. Dissolved solids 
ranged from 397 to 4,340 milligrams per liter. The Lebo Shale Member, lower 
Fort Union Formation, hydraulically isolates the shallow aquifers from lower 
aquifers. Surface mining would dewater the shallow aquifer, and remove 6 
wells, 3 springs, and 12 perennial and 25 ephemeral reservoirs. 
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West Decker Coal Lease Application, Decker, Montana 
BLM, Miles City, Montana 
DTEEA, 1979 


This action would lease to the Decker Coal Company 440 acres of Federal coal, 
160 acres of which would be surface-mined as an extension of its existing 
operations, and would provide access to an additional 11 million tons of 
coal. The mine is four miles northeast of Decker, Montana, and 21 miles 
northeast of Sheridan, Wyoming. The lease area consists of steep-sloped 
ridges adjacent to gentle slopes, draining ephemerally by ditches to inter- 
mittent Pond and Pearson Creeks. Annual runoff range is from 0.2 to 0.4 
inches. The coal, in the Tongue River Member of the Paleocene Fort Union 
Formation, is about 52 feet thick, and dips slightly eastward into the Powder 
River Basin. The coals yield adequate water for domestic and stock use near 
the area, but no wells exist on the site. Depth to water in an observation 
well less than one-half mile from the site was 1,818 feet. Dissolved solids 
in two nearby wells were 1,529 and 1,621 milligrams per liter. Dissolved 
solids in nearby creeks ranged from about 1,200 milligrams per liter at high 
flow to about 2,500 milligrams per liter at low flow. The proposed mining in 
the application area would have no erosion or sedimentation impact in addi- 
tion to that occurring from existing mining operations. Surface water quali- 
ty should be as good if not better than pre-mined conditions. Occurrence and 
flow of ground water in the mine spoils would not be significantly different 
from pre-mined conditions. Spoil water would contain three times the 
dissolved solids of nearby ground water but would be acceptable for 
livestock. 


Western Energy Coal Lease Modification, southeast Montana 
BLM, Miles City, Montana 
EA, 1976 


This analysis evaluates impacts of allowing surface mining of 320 acres con- 
taining 12.6 million tons of recoverable Federal coal that otherwise would be 
by-passed. The mine area is immediately west of Colstrip and 36 miles south 
of Forsyth, Montana. The general area includes buttes, mesas, dissected 
plateaus and long narrow divides. The lease modification area is similar but 
lacks ridges and buttes, and its relief is only about 200 feet. Runoff from 
annual precipitation drains through normally dry gullies to East Fork Armello 
Creek. The recoverable coal, the Rosebud seam in the the Tongue River Member 
of the Paleocene Fort Union Formation, averages 24 feet thick and is covered 
by less than 150 feet of sandstone, thin shale and coal layers. Little or no 
water occurs in the Rosebud seam or above. Productive aquifers occur beneath 
the Rosebud. No wells exist in the lease modification area. Mining of the 
lease modification area would not significantly increase impacts to water 
resources. 
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Sierra Pacific Power Company Proposed 500 Megawatt Coal Fired Generating 
Station, North Valmy, Nevada 

BLM, Reno, Nevada , 

FES, 1978 


This statement analyzes the impacts of pumping 7,660 acre feet per year 
(4,750 gallons per minute) of water from Humbolt River alluvium, which is 
more than 1350 feet thick in places, for operation of two coal-fired electric 
generating plants. Sources of the 1.4 million tons per year of coal are 
existing underground mines in Fishlake National Forest, Sevier County, Utah. 
Water for the first of two generating units would be from a line of wells 
extending as much as 15 miles from the plant along the southeast side of the 
river. Each well is expected to produce 500 to 3,000 gallons per minute. 
Annual recharge in this area is estimated to be 72,000 acre feet per year. 
Fresh (total dissolved solids in 5 test holes ranged from Za "to 63) milli=— 
grams per liter) water occurs in the upper part of the alluvium and is 
isolated from the river by layers of silt and clay. The applicant would 
assume responsibility for mitigating impacts to the two nearby wells in 
Valmy. Water for the second unit would be obtained from a well field about 
10 miles east of the plant. Pumping from the second well field may affect 
irrigation wells more than two miles away. No impact to Battle Mountain 
wells is anticipated. Solid waste deposits (ash) and lined evaporation ponds 
for cooling tower blowdown are effectively isolated from ground water by 
relatively impermeable layers of silt and clay. 
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WATER RESOURCES OF NEW MEXICOs OCCURRENCEs DEVELOPMENT AND USE 

BALANCE» W. Core SORENSONs EARL Fis TITUSs F. B.e BORTONe Ree 
MOURANTs We. A. 

STATE PLANNING OF Eai Gers SANTA FE» NEW MEX.- AND 
GEOLOGICAL SURVEYs WASHINGTON», DO. C. 

N MEX STATE PLANNING OFFICE REP, 1967. 321 Pe 46 FIGs 4 
PLATE,» 63 TABs 229 REF.» 

Journal Announcement: SWRAG211 

NEW MEXICO*S WATE? RESOURCES AND WATER RESOURCE DEVELOPMENT ARE 
DESCRIBED. ieala WATER LAW OF THE STATE JS BASED ON PRIOR 
APPROPRIATIONS TO ENSURE ORDERLY DEVELOPMENT. THE UTILIZATION OF 
WATERs STREAMFLOW, GEOLOGY» GROUNDWATER HYDROLOGY» SETTLEMENT 
AND HISTORY, ECONOMICS, AGRICULTURE, MINING, AND WATER 
PROBLEMS OF THE STATE ARE DESCRIBED IN REPORTS ON EACH OF THE 
STATES S DRAINAGE BASINS. THE AREAS DISCUSSED IN DETAIL ARE THE 
ARKANSAS RIVER BASIN, PECOS RIVER BASIN, CENTRAL CLOSED BASINS» 
RIO GRANDE BASINs WESTERN CLOSED BASINS, SAN JUAN RIVER BASIN,» 
LOWER COLORADO RIVER BASINs AND SOUTHWESTERN CLOSED BASINS. 
(KNAPP-USGS) 


STRUCTURE AND STRATIGRAPHY IN THE VICINITY OF THE SHELL OIL CO. 
SANTA FE PACIFIC NO. 1 TEST WELL» SOUTHERN SANDOVAL COUNTY, NEW 
MEXICO 

SHeneis7 iia Woo TheSSn He le 

GEOLOGICAL SURVEYs ALBUQUERQUEs Ne MEX. 

NEW MEXICO GEOLOGICAL SOCIETY GUIDEBOOK, 25TH FIELD 
CONFERENCE, GHOST RANCH (CCENTRAL~NORTHERN NEW MEXICO), PR 
365-370, 1974. 4 FIG, 2 PLATE, 2 TABs 135°REFs > 

Journal Announcement: SWRA0D803 

THE STRATIGRAPHIC SECTION BENEATH THE SANTA FE GROUP IN THE 
NORTHERN PART OF THE ALBUQUERQUE-BELEN BASIN» NEW MEXICO, WAS 
OBTAINED FROM A WILDCAT (Oh WSs 1 WELL. A GENERALIZED 
GEOLOGIC SECTION EXTENDING APPROXIMATELY 60 MILES FROM THE RIO 
PUERCO ON Wine WEST ACROSS MESA PRIETA AND TERMINATING IN THE 
CER TUCO SAHA Lies aas SHOWN. THE POTENTIAL FOR DEVELOPMENT OF 
ADDITIONAL OILs GAS~s URANIUM, COALs GEOTHERMAL, AND 
GROUNDWATER RESOURCES MAKES THE GEOLOGIC UNDERSTANDING OF THIS 
AREA NOT ONLY OF ACADEMIC INTEREST BUT ALSO OF GREAT ECONOMIC 
IMPORTANCE FOR THE FUTURE OF NEW MEXICO. C(CKNAPP-USGS) 


Effects of uranium development on erosion and associated 
sedimentation in southern San Juan Basins New Mexico 

Cooleyz Meche sank? Lo 

U.S. Geological Survey Open-File Report 79-1496, 25 p. 


GEOLOGY AND GROUND-WATER OCCURRENCE IN SOUTHEASTERN MCKINLEY 
COUNTY, NEW MEXICO 
COOPERs JAMES Ber JOHNe EDWARD C. 
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US GEOLOGICAL SURVEY. 

N MEX STATE ENG TECH REP 357000 BaP sid 968497 FIGs a PLATEs 5 
TABs 58 REF.e 

Journal Announcement: SWRA6802 

GEOLOGIC CONDITIONS AND THE GENERAL AVAILABILITY AND CHEMICAL 
QUALITY OF GROUNDWATERS IN SOUTHEASTERN MCKINLEY COUNTY» NEW 
MEXICO ARE DESCRIBED WITH PARTICULAR EMPHASIS ON AREAS WHERE 
LARGE BODIES OF URANIUM ORES ARE PRESENT. THE PRINCIPAL 
AQUIFERS, THEIR AREAL EXTENT» AND THEIR AREAS OF DISTINCT 
AQUIFERS» MOSTLY ARTESIAN» IN ROCKS THAT RANGE IN AGE FROM 
PERMIAN TO QUATERNARY. YIELDS OF 300 GPM ARE OBTAINED FROM WELLS 
THAT TAP AQUIFERS IN THE GLORIETTA SANDSTONE AND SAN ANDRES 
LIMESTONE. GROUNDWATER IN ADEQUATE QUANTITIES AND OF USABLE 
QUALITY FOR STOCK AND DOMESTIC USE 1S AVAILABLE THROUGHOUT 
SOUTHEASTERN MCKINLEY COUNTY. URANIUM MINES DISCHARGE MILLIONS 
OF GALLONS OF WATER-s SOME OF THE WATER IS USED IN THE MILLS» 
BUT MOST OF IT Is PUMPED TO WASTE. GROUNDWATER ASSOCIATED 
WITH THE URANIUM DEPOSITS 1s SLIGHTLY RADIOACTIVE. SEVERAL 
SAMPLES FROM MINES CR WELLS CONTAINED CONCENTRATIONS OF 
RADIUM SOMEWHAT ABOVE THE RECOMMENDED MAXIMUM LIMIT FOR DRINKING 
WATER. RECHARGE TO AQUIFERS IN SOUTHEASTERN MCKINLEY COUNTY 
IS MAINLY FROM PRECIPITATION ON OUTCROFS OF THE ROCKS AND FROM 
WATER ALONG FAULT ZONES. 


Preliminary Data Report for the San Juan Basin-Crownpoint 
Surveillance Study 

Frenzels P. Faz Craigges Se Des Padgett» E. T. 

Geological Surveys Albuquerques NM. Water Resources Div. 

Available from OFSS- USGS Box 25425- Fed. Ctree Denvers CO 
80225, Prices $10.50 in paper copys $6.00 in microfiche. 
Geological Survey Open-File Report 81-4684, Marche 1981.533° ps 4 
Figs 5 Plates» 3 Tabs % Ref.» 

Journal Announcements SWRA1420 

Geohydrologic data that may be used to predict the effects of 
mining on Navajo water resources in the San Juan” structural 
basin are reported as well as the current availability of data 
from other government agencies. Emphasis is on the vicinity 
of Crownpoints New Mexico. (USGS) 


Estimates of vertical hydraulic conductivity and regional 
ground-water flow rates in rocks of jurassic and cretaceous ages 
San Juan Basins New Mexico and Colorado 

Frenzel, Peter Fas and Lyford, Forest P. 

U.Se Geological Survey Water-Resources Investigations 82-4015 

Bike’ Sani Juan structural basin) in northwestern New Mexico was 
modeled in three dimensions using a finite-differences 
steady-state model. The modeled space was divided into seven 
layers of square prisms that were 6 miles on a side in_ the 
horizontal directions. In the vertical directionss the layers o f 
prisms ranged in thickness from 300 to 1/500 feet. The model 
included the geologic section between the base of the Entrada 
Sandstone and the middle of the Lewis Shale. Principal aquifers 
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in this section are mostly confined and include the Entrada 
Sandstones the Westwater Canyon Member of the Morrison Formations 
and the Gallup Sandstone in the lower part of the Mesaverde 
Group. 

Values for vertical hydraulic conductivities from 10 exp({=12) 
to 10 exp(-11) feet per second for the confining layers gave a 
good simulation of head differences between layers» but a 
sensitivity analysis indicated that these values could be between 
10 and 100 times greater. The model-derived steady-state flow 
was about 30 cubic feet per second. About one-half of the ftow 
was in the san Juan River drainage basins about one-third in the 
Rio Grande drainage basins and one-sixth in the Puerco River 
drainage basin. 


Preliminary analysis of historical streamflow and water-quality 
records for the San Juan River Basins New Mexico and Cotorado 

Goetzs Carole L 

U.S. Geological Survey Special Publication Now 104 1981.4 pp. 
21-25. 

The San Juan River, the second targest tributary to the 
Colorado Rivers, originates on the west slope of the Continental 
Divide in southwestern Colorado and flows westward through 
Colorados New Mexicos Arizonas and Utah, 

Long-term streamflow and water-quality records are available at 


tThessuss Geological Survey gaging stations San Juan River at 
Shiprocks New Mexico. Mean values were calculated for daily 
measurements of streamflow, specific conductances water 


temperatures sediment concentrations and sediment load for the 
period prior to 1963 and the period since 1963. The t-test 
procedure was used to compare the pre-1963 mean and post-1963 
mean. Results show the means of daily streamflow and sediment 
load measurements for the San Juan River at the Shiprock gaging 
station have decreased for the post-1963 periods due in part to 
the effects of Navajo Reservoir. Other causes for this decrease 
may be related to increasing populations changes in agricultural 
irrigations increased industrializations climatic conditionss or 
a combination of these factors. The time-weighted mean of daily 
specific-conductance measurements appears to have decreased for 
the post-1963 periods but the reason for this change is not 


apparent. The discharge-weighted mean of daily 
specific-conductance measurements has increased for the post-1963 
period. The means of daily water temperature and sediment 


concentration are not statistically different for the two time 
periods. 


Hydrologic Investigations and Data-Collection Network in 
Strippable Coal Areas in Northwestern New Mexico 

Hejts> HSURe. Je 

Geological Surveys Albuquerques NM. Water Resources Div. 

Available. from the OFSSs > 7 USGS) Boxe 254257 T Fede §sCtre Denvers 
co 80225, Prices $4.50 in paper copys $3250 in 
microfiche. Geological Survey Open-File Report 82-358, January 
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fiesee.e Se py So Figs 4 Tab.e 

Journal Announcement: SWRA1605 

This report presents hydrologic investigations and data 
collections conducted by the U.S. Geological Survey in the 
strippable coal areas of northwestern New Mexico. Streamflow, 
ground-water, and quality-of-water data were collected to 
provide information about baseline or prevailing hydrologic 
conditions. A network of hydrologic data-collection sites in the 
strippable coal areas of the Fruitland Formation was designed to 
meet the need o f detailed investigations, including 
site-specific studies» and to provide hydrologic data in support 
of the expanding mining activity. The network consists. of 
34 continuous-record streamflow-gaging stations (32 included 
water-quality sampling), 20 miscellaneous water quality o f 
streamflow stations-s 12 annual maximum discharge stationss 2? 
observation wells completed in strata associated with the 
strippable coal seamsSe and 24 observation wells completed in 
channel alluvium downstream from strippable coal areas. (USGS) 


Preliminary appraisal of ephemeral-streamflow characteristics 
as related to drainaye areas active-channel width and soils in 
nerthwestern New Mexico 

Hejl» He Rev 1981 

Wesee Geologacal) Survey Open-~fate Report 81-64) 15 8ps 

Reyression equations are presented to predict ephemeral 
streamflow characteristics in the San Juan Basinvin northwestern 
New Mexico. The standard error of estimate for predicting runoff 
for water year 1978 using drainage area as the independent 
variable was 152 percent. Indications are that reliable 
equations for predicating annual runoff can be developed and the 
standard error of estimate might be reduced significantly with 
additional years of record. The coefficient of regression when 
relating drainage area _ to runoft for water year 1978 was 
significant at the 1-percent Level. Preliminary results also 
educate ssitowisemfeasiblesywto predict streamflow characteristics 
using hydrologic soil-group classifications based on_ runoff 
potential. The standard error of estimate for predicting peak 
discharges with recurrence intervals cf 2 54 104 254 50s and 100 
years using active-channel width as_ the independent variable 
averaged about 50-percent, and the regression coefficient was 
significant at the I-percent level. Using drainage area to 
predict peak discharges restiltedeineea: standard rennor offves timate 
that averayed about 60 percent and a regression coefficient 
spond ficanteMateMtherns=percent when active-channel width and 
drainage area were relatea to peak” discharges. in multiple 
regression analyses. 


INTERPRETATION OF GEOLOGIC AND HYDROLOGIC DATA FROM THE RAY~1 
WELL» CITY OF GALLUP, MCKINLEY COUNTY~» NEW MEXICO 
HISS~s W. eve MARSHALL» dl Ge 
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GEOLOGICAL SURVEYs ALBUQUERQUE, N. MEX. 

OPEN-FILE REPORT 75-573, NOVEMBER 1975. 58 Po 3 FIGs 1 TABs 4 
Rie bere 

Journal Announcement: SWRAOIDD 

THE RAY=1 WELL WAS TO BE THE THIRD PRODUCTION WELL COMPLETED IN 
THE Giney OF GALLUP 4 Ne MEX.» YAtH-TA-HEY WELL FIELDVEOCGARED 
ABOUT 7 MILES (11 KM) NORTH OF THE CITY. THE PERS | STRING OF 
CASING COLLAPSED DURING COMPLETION» HOWEVER, AND THE WELL 
wAS ABANDONED BEFORE PTS COUEDR BER EES 1 EDr THE CIDHOL OGY SO ERE 
UPPER CRETACEOUS DALTON SANDSTONE AND DILCO COAL MEMBERS OF 
THE CREVASSE CANYON FORMATION AND THE GALLUP SANDSTONE WAS 
INTERPRETED FROM GEOPHYSICAL LOGS AND EXAMINATION OF He DRILL 
CUTITIENGS. THESE ‘UNITSU APPEAR CTO® BE’ eSIMILBAR 1-10 (CORREA 
STRATA ENCOUNTERED IN THE Fel keSali TWO WEIBL Sie A Y LEBD OF 
APPROXIMATELY 700 GPM, SIMILAR TO THE OTHER WELLS IN THE 
YAH~TA~HEY WELL FIELD» IS ANTICIPATED FROM THE SAME AQUIFERS WHEN 
THE RAY-1 REPLACEMENT WELL IS COMPLETED. (CWOODARD-USGS) 


Coal Resources of the Raton coal fields Colfax Countys New 
Mexico 

Lees We Ter 1924 

UeSe Geoloyical Survey Bulletin 752, 254 p. 


Ground Water in the San Juan Basins New Mexico and Colorado 

Lyfords Forest P. 

U.S. Geological Surveys WRI 79-73 

Principal aquifers in the San Juan Basin of New Mexico and 
Colorado are the Entrada Sanustones westwater Canyon Member of 
the Morrison Formations Gallup Sandstone of the Mesaverde Groups 
several sandstones in the Mesaverde Group above the Gallup 
(Dalton Sandstone Member of the Crevasse Canyon Formations Point 
Lookout Sandstones Menefee Formations Cliff House Sandstone)s and 
sandstones of Tertiary age. 

Mose ground water flows from topographically high outcrop areas 
toward the San Juan River and Rio Grande valley. Much of the 
water may move through confining layers to other aquifers or to 
the land surface rather than discharging directly to the streams, 

Transmissivities of the sandstones range from 50 to 300 feet 
squared per day. Lowest dissolved-solids concentrations occur in 
or near outcrops of the sandstones and increase in the direction 
of ground-water flow. Concentrations range from less than 500 
milligrams per Liter to more than 30-000 milligrams per liter. 


Methodology for Hydrologic Evaluation of a Potential Surface 
Mines The Tsosie Swale Basins San Juan Countys New Mexico 

Showns te. Mes Frickels Di Gar Hadleys) Re FF. ee and MilLer sake P= 

U.S. Geological Survey WRI Open-File Report 81-74 

Permit applications made to the Office of Surface Mining 
Reclamation and Enforcement for mining of near-surface coal 
deposits contain both mining and reclamation plans. These plans 
must be evaluated by regulatory authorities for compliance with 
the permanent regulations of the Surface Mining Control and 
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Reclamation Act of 1977. Methodologies for assessment Ofratthe 
effects of mining and reclamation on the hydrologic system are 
presented for a potential permit area of 640 acres in the Tsosie 
Swale basins a small tributary of Escavada Wash in northwestern 
New Mexico. Escavada Wash is the Granciupals aot buitariy) » of, . the 
upper Chaco Rivers which is the stream that drains much of the 
San Juan structural basin. Tsosie Swale represents an arid 
climatic area and a low relief landscape with a sandy mantle that 
is moderately vegetated with shrubs and grasses. 

Premining soils» vegetations geoloyys and hydrology of Tsosie 
Swale are described as a basis for evaluation of changes that may 
ocCufe Soil-moisture-vegetation relations show that the most 
Grass | ‘cover’ occurs where 1 to 2 feet of sandy surface soils are 
underlain by fine-textureds less-permeable layers that perch soil 
moisture. 

Estimates are made of premining and postmining peak discharges 
and runoff volumes by the empirical Soil Conservation Service 
(SCS) method and by a basin-characteristic model. The SCS method 
was found to be superior because it considers infiltration rates. 
Postmining peak discharge estimates are Sato sollpepenr cents, of 
premining estimates, and runoff volumes are 30 to 70 percent of 
premining values. 

Methods are demonstrated for estimating soil loss by use of the 
Universal Soil Loss Equation (USLE) and by simulation of an 
intense rainstorm on a microwatershed. Estimates of sediment 
yiela from the basin for premining conditions are made using 
reservoir-sedimentation surveys and a watershed-factor rating 
method. USLE soil-loss estimates and a sediment delivery ratio 
is used to estinate postmining sediment yield. Estimated 
postmining sediment yield is about SO percent. of the premining 
estimate. 

Changes in the topography resulting from removel of coalbeds 
and expansion of the overburden are shown to vary from a lowering 
of part of the permit area as mucheasale OR efectienm 4t.0 | maisiings tof 
Panerperparts as muci as 20 feet... The primary factors responsible 
for the reductions in streamflow and sediment yield are the 
assumptions that the minor areas now consisting of badlands and 
alluvial plainss from which runoff is highs would be eliminated, 
and the whole area would te covered with about 2 feet of sandy 
soil. 

Hydrogeology and water resources of San Juan Basins New Mexico 

SoeewW) Uietams, ti. ne abytondss FonestePas Frenzells Peter F.-e 
Mizell» Nancy Hes Padgetts Elizabeth T. 

New Mexico Bureau of Mines and Mineral Resources, Prepared in 
cooperation with the Geological Survey. Hydrologic Report 6% 

The San Juan Basin ot northwest New Mexico contains a weaith of 


energy resources. Although petroleum reserves are nearly 
depleteds vast reserves of uranium and coal remain to be 
extracted. In this arid to semiarid regions surface-water 


resources are Limited and fully appropriated. New water supplies 
for energy development and growing muncipalities musts therefore, 
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be derived from negotiated surface water or ground water. Major 
aquifers include Quaternary valley fill and sandstones of 
Tertiarys Cretaceouss Jurassics and Triassic age. Ground water 


in these aquifers is generally confined, but some interaquifer 
leakage occurss transmissivities between 100 ft2/d and 200 ft2/d 
are characteristic. Specific conductance of ground waters is 
variable (less «than SOO. umhos to more (ithan * 30,000) “anmhoseee 
Regional flow is from elevated recharge areas on the basin margin 
toward discharge areas along the San Juan River in the northwest 
and along the Rio Puerco in the southeast. Occurrences movement, 
and quality of ground water are subject to considerable geologic 
control provided by the distribution and characteristics of the 


Sandstone aquifers, geologic structures and regional 
Stratigraphy. The principal uranium orebody is also a regional 
aquifer. Uranium-mine dewatering has caused water-level 


decliness greater declines will accompany construction of deeper 
mines. Post-mining persistence of toxic substances is ounknowow 
but such material may remain near the mine cavity because of 
local geochemical conditions. Water is not generally encountered 
in strip minings supply 1S the major water problem in coal 
development. Potential sources of water include deep aquifers, 
excess uranium=-mine effluents and Tertiary sandstone aquifers in 
areas adjacent to the coal belt. Impacts of return flow from the 
Navajo Indian Irrigation Project on San Juan River quality may be 
difficult to distinguish from impacts of energy development and 
municipal activities. Irrigated acreage “in (‘river valley samme 
expected to decrease as water rights are transferred to other 
uUSeSs such as energy development. Future water needs of 
municipalitiess growing in response to energy developments may be 
met in some areas by tapping deeper aquifers and in others by 
obtaining uranium=mine effluent. Water treatment may be required 
In both cases. 


Erodibility of Selected Soils and Estimates of Sediment Yields 
in the San Juan Basins New Mexico 

Summers Re. MM, 

Geological Surveys Denvers CO. Water Resources Div. 


Available from @8rhnieWeNat tonia ll Technical Information Service, 
Springfield» VA 22151 as PB&2-195744, Price codes: AQ3 in paper 
copys A011 Tina im Vicir o. fate thew Geological Survey Water-Resources 


Investigations 81-44, 198102955 %-) 0) Foigzae9 Elab-s SieaRe t ae 

Journal Announcement: SWRA1511 

Onsite rainfall-simulation experiments were conducted 
to derive field-erodibility indexes for rangeland soils and 
soils disturbed by mining in coal fields of northwestern New 
Mexico. Mean indexes on rangeland soils range from 0 grams (of 
detached soil) on dune soil to het grams on 
wash-transport zones. Mean field-erodibility-index values 
of soils disturbed by mining Range! if eometl6) to ® We Peginainsy they 
can te - extrapotl'ted to nearby coal fields where future 
mining 1s expected. Because field-erodibility-index data 
allow differentiation of erodibilities POTIONS SY Fa variable 
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Landscapes these indexes were used to adjust values Ot” Ke the 
erodibility factor o f the Universal <Soilooeeloss) Equation. 
Estimates of soil Loss and sediment yield were then 


calculated for a small basin following mining. (USGS) 


Techniques for Estimating Flood Discharges for unregulated 
Streams in New Mexico 

Thomass Richard P.s and Golds Robert L. 

U.S. Geological Survey WRI» 8e-24. 


Equations for estimatiny flood magnitudes at selected 
recurrence intervals from 2 to 500 years were developed using 
multiple-regression analyses. These equations relate flood 


magnitudes to basin characteristicss contributing drainage areas 
and site altitudes anda only are applicable to unregulated streams 
in New Mexico that are relatively unaffected by urban runoff. 
Flood estimates at gaged sites are computed using a separate 
estimating equation. This equation adjusts discharges developed 
from the original regression equations using flood magnitude and 
frequency values at the gaged site. 


Environmental impact statement of proposed Prewitt~Star Lake 
railroad branch Line and Star Lake coal mines section on water 
resources 

U.S. Geological Surveys 1976 

Draft Administrative Reports 84 p. 


beotogy and fuet, resources of the southwestern part of the 
Raton coal fields Colfax Countys New Mexico 

Waneks Aw Aes 1963 (1964) 

U.S. Geological Survey Coal Investigations Map C-45-4 scale 
1:48,000- 2 sheets. 


Bibliography of Geology ana Hydrologys Southwestern New Mexico 
Wrights A. Fe 
Geological Surveys Albuquerques NM. Water Resources Div. 


Available from the National Technical Information Services 
Springfields VA 22161 as PB¥0-1999614 Price codes: Al2 in paper 
copys AOQ1 ins hemes €.H.Ogtha Chi ess Geological Survey Water-Resources 


Investigations 80-204 January 1980. 2oSayO von fakos, 

Journal Announcement: SWRA1401 

The southwestern part of New Mexico is recognized as a source 
of abundant and varied natural resources. This bibliography o f 
over 2700 references concerned with geology, hydrologys 
chemistrys and geography has been compiled to assist 
physical science researchers in their study and development 
of this region. (USGS) 
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Bisti West Study Site Coal Resource and Surface Mining Potential Reclamation 
Evaluation in the Bisti Coal Field, San Juan County, northwestern New 
Mexico 

BLM, Denver, Colorado 

EMRIA Report No. 5-76 


Most of the Bisti 4-square-mile site in the San Juan Basin is a 50-foot-per- 
mile sloping, sandy plain dissected by dry washes. It is bounded on the 
northwest by the 100-foot escarpment of Alamo Mesa. Soils are thin, poor, 
and in places absent. Vegetation is primarily northern desert shrub having 
low vegetative yields. Large amounts of ground are bare. Measured cover 
ranges from 5.7 to 57 percent. Coal is found in the northwestward dipping 
Cretaceous Fruitland Formation on the southwest side of the Basin. More than 
81 million tons of coal occur in beds thicker than 2.5 feet less than 200 
feet beneath the site. Annual precipitation is 8 inches and annual evapo- 
transpiration is about 50 inches. Runoff from the site may range between 22 
and 54 acre-feet annually. The little water that occurred in the coal and in 
layers above contained 3,000 to 4,000 milligrams per liter of total dissolved 
solids. Water in deeper aquifers below the coal is too saline for irriga- 
tion, except for the Morrison Formation where water containing less than 
1,000 milligrams per liter of total dissolved solids and yielding 500 gallons 
per minute has been found. Water for operation could be purchased and pipe- 
lined at least 8 miles, possibly supplemented by ground water or impounded 
local runoff. Normal water-handling and restoration practices would minimize 
or prevent erosion, sedimentation and water-quality deterioration. 


Coal Preference Right Leasing, New Mexico 
BLM, Albuquerque, New Mexico 
FEA, 1981 


The proposed action is to lease 75,510 acres in northwestern New Mexico for 
26 Preference Right Leases to mine coal. About 22,000 acres would be surface 
mined and about 26,650 acres would be mined underground. The area is in the 
south-central part of the San Juan Basin and consists of west-southwest slop- 
ing poorly dissected, moderately rolling plain. Isolated steep-sided mesas 
and buttes and badlands remain in places. The area is underlain by the 
nearly flat-lying sedimentary upper Cretaceous Kirtland and Fruitland Forma- 
tions. About 1.9 billion tons of recoverable coal in the lower Fruitland 
Formation underlie eight of the 13 townships in the area. Data is inadequate 
to quantify reserves in the remaining 5 townships. The climate is semiarid. 
Annual precipitation ranges from 8 to 11 inches and the annual moisture 
deficit ranges from about 10 to 14 inches. All drainages in the area are 
ephemeral. Drainage west of the Continental Divide is to Chaco Wash and to 
the Colorado River. The small part of the area east of the Divide drains to 
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Torreon Wash and to the Rio Grande via Rio Puerco. Numerous ephemeral stock 
ponds and four playa lakes furnish water for stock and wildlife when water is 
present. Small quantities of water occur in shallow sandstone layers and is 
frequently under artesian pressure. Larger quantities are found in deeper 
sandstones, also under pressure. Quality ranges from good (less than 1,000 
milligrams per liter total dissolved solids) at some places in the Morrison 
formation, 5,000 to 6,000 feet deep, to poor (more than 2,000 milligrams per 
liter total dissolved solids) in other deeper formations. Depending on 
reclaimed surface treatment, infiltration could increase and runoff reduce, 
or the opposite could occur. Surface mining could destroy as many as 23 
shallow domestic and stock wells. Water quality in 16 of the wells ranged 
from 2,000 to 17,000 milligrams per liter total dissolved solids. 


Kimbeto Study Site Coal Resource and Surface Mining Potential Reclamation 
Evaluation in San Juan County, northwestern New Mexico 

BLM, Denver, Colorado 

EMRIA Report No. 17-77. 


The 19 square-mile Kimbeto study area in the southwest part of the Central 
San Juan Basin consists of badlands, boldly scarped mesas, and sand dunes. 
It is drained by three sand-choked ephemeral dry washes originating miles 
upstream. Relief is about 260 feet and annual precipitation is 8.8 inches. 
Surficial deposits are underlain by the Cretaceous Kirtland (shale) Formation 
and the Fruitland Formation. The Fruitland contains 61.6 million tons of 
coal in several beds more than 2.5 feet thick covered by less than 400 feet 
of overburden beneath the site. Most runoff from the site derives from the 
shale badlands. Water in the alluvium may yield as much as 50 gallons per 
minute of moderately mineralized (about 1,500 milligrams per liter dissolved 
solids) water to wells. Larger quantities of water is available from deeper 
aquifers more than 1,000 feet below the coal but mineralization increases 
with depth to as much as 14,000 milligrams per liter dissolved solids at 
6,000 feet below land surface. Mining would temporarily impact current water 
uses--livestock grazing and wildlife--and downstream flow by increased 
infiltration in reclaimed areas. Water supply for operation, and irrigation, 
if needed, would be a combination of ground water and stored surface water. 


Ojo Encino Study Site Coal Resource and Surface Mining Potential 
Reclamation Evaluation in McKinley County, northwestern New Mexico 

BLM, Denver, Colorado 

EMRIA Report No. 19-78 


The 6.4 square-mile Ojo Encino site in the southeastern part of the San Juan 
Basin consists of low hills and gently rolling terrain. Relief is about 120 
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feet. The site is ephemerally drained by southeast trending dry washes. 
Coal is in the lower part of the late Cretaceous Fruitland Formation. The 
Fruitland Formation contains 133 million tons of coal in three beds ranging 
in thickness from 5 to 21 feet, covered by less than 300 feet of overburden. 
No water was encountered in the overburden. Coal seams and interbedded 
sandstone could yield up to 20 gallons per minute of water containing about 
2,400 milligrams per liter of dissolved solids. Several hundreds of gallons 
per minute of moderately saline water, specific conductance ranging from 
2,000 to 15,000 micromhos, can be obtained in deeper aquifers from 500 to 
6,500 feet below land surface. No long term adverse effects are expected 
from surface mining. 


Public Service Company of New Mexico's Proposed New Mexico Generating 
Station and Possible New Town 

BLM, Santa Fe, New Mexico 

DEIS, 1982 


This EIS evaluates the impacts of constructing and operating a 2,000 megawatt 
coal-fired steam electric generating station in San Juan County in north- 
western New Mexico, and a possible new town. Impacts of surface mines to be 
developed nearby in the San Juan Basin for the source coals (9 million tons 
per year) are not discussed. The proposed action would require 35,000 acre 
feet per year (48 cubic feet per second) of water from the Navajo Reservoir 
to be taken from the San Juan River, either at Farmington or 14 miles 
upstream at Bloomfield. Average annual flow and minimum flow are 2,400 and 
700 cubic feet per second at Farmington. During drought, an additional 48 
cubic feet per second would be released from the Navajo Reservoir. Water 
quality decreases downstream--total dissolved solids of 266 milligrams per 
liter at Bloomfield and 449 at Shiprock, 35 miles downstream. Salinity would 
increase 4 milligrams per liter at Imperial Dam. An alternative would pro- 
duce 15,000 acre-feet per year of the required water from 16 wells in the 
Westwater Canyon Member of the Morrison Formation, 4,000 to 6,000 feet below 
the surface. Water quality ranges from 500 to 4,500 milligrams per liter in 
this aquifer. A mathematical model predicted 25-foot drawdowns would extend 
throughout the basin, and into Colorado through the year 2109. Pumping would 
cause an unquantifiable amount of subsidence and reduce flow in the Chuska 
Mountains springs, and by 0.09 cubic feet per second in the San Jose and 
Puerco Rios and the San Juan and Puerco Rivers. Mitigation could be by 
replacement, improvement, or payment of added water costs. This alternative 
would reduce salinity increase in the Colorado River and lessen dewatering of 
existing and future uranium mines in the Basin. The proposed new town would 
require 4,550 acre-feet per year (2,800 gallons per minute) of water, 
probably from the Westwater Canyon Member of the Morrison Formation, which is 
about 5,000 feet below the new town near Bisti. More detailed information is 
in Geologic Setting, Mineral Resources, Hydrology and Water Quality Technical 
Reports. 
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San Juan Action Plan, northwestern New Mexico 
BLM, Santa Fe, New Mexico 
TR, Hydrology, 1982 


This report analyzes the impacts of consumption by the proposed 2,000 
megawatt electric generating plant, of 35,000 acre-feet per year from the 
Navajo Reservoir on the San Juan River, in northwest New Mexico and the 
alternate of obtaining only 20,000 acre-feet per year from the Reservoir and 
15,000 acre-feet per year from wells in the Upper Jurassic Westwater Canyon 
Member of the Morrison Formation. After a comprehensive review of the 
various compacts, legislative acts, and the treaty with Mexico governing the 
administration of Colorado River Basin waters, the report concludes that an 
additional annual withdrawal of 35,000 acre-feet would not affect New 
Mexico's ability to satisfy provisions of the compacts and that this with- 
drawal would not cause a shortage of water to present and projected water 
users in the San Juan River Basin. However, during drought (worst-case), the 
alternative upstream intake at Bloomfield would not take advantage of down- 
stream irrigation return flows and the required additional releases from the 
Navajo Reservoir could conceivably reduce the carryover storage, which could 
result in shortages to United States rights. Any shortage would have to be 
shared proportionately among users. The impacts of the ground water alterna- 
tive were predicted using the U.S. Geological Survey's finite difference 
computer model which accommodates 3-dimensional ground water flow. The model 
simulated the 5-layer "Westwater Canyon” aquifer system consisting of, from 
bottom, 1) the Entrada Sandstone aquifer, 2) a leaky aquifer layer including 
the Todilto Limestone gypsum member, 3) the Westwater Canyon Member aquifer 
of the Morrison Formation, 4) a leaky aquifer confining unit and 5) the 
Dakota Sandstone aquifer. The system is hydraulically isolated by the Mancos 
Shale above and the Chinle Formation below. Before the year 2188, the 
pumping would result in Westwater Canyon Member’ drawdowns of more than 2,500 
feet near the well field, more than 2,000 feet in an area of 400 square 
miles, 1,000 feet over 900 square miles, and more than 400 feet over 2,000 
square miles. Drawdowns of more than 400 feet in the Dakota Sandstone would 
extend over 900 square miles. Water level declines of more than 25 feet 
would affect 145 Westwater Canyon Member wells, 100 Dakota Sandstone wells, 
and 13 Entrada Sandstone wells. Natural discharge to the Rio Puerco, Rio San 
Jose, and the Puerco and San Juan Rivers would be reduced by a total of 0.09 
cubic feet per second. The drawdowns would reduce the dewatering of uranium 
mines by less than 5 percent. This report supports: 1) the San Juan River 
Regional Coal Leasing EIS, 2) the Bisti, De-na-zin and Ah-shi-sle-pah 
Wilderness Study Areas EIS, and 3) the New Mexico Generating Station EIS. 
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San Juan Action Plan, northwestern New Mexico 
BLM, Santa Fe, New Mexico 
TR, Water Quality, 1982 


The report assesses the water quality effects of consumption of 35,000 acre- 
feet per year of water from the San Juan River Navajo Reservoir by a proposed 
2,000 megawatt coal-fired electric generating plant, 35 miles south of 
Farmington. An alternative would be to obtain 15,000 acre-feet per year from 
the Westwater Canyon Member of the Upper Jurassic Morrison Formation, and 
only 20,000 acre-feet from the reservoir. Construction of the river intake 
would have little or no effect on the suspended sediment load of the San Juan 
River. The U.S. Bureau of Reclamation Colorado River Simulation System was 
used to evaluate salinity impacts of the two levels of withdrawal at the year 
2010, with and without proposed Colorado River system salinity control pro- 
jects. Without the salinity control projects, the proposed annual withdraw- 
als of 35,000 and 20,000 acre-feet would increase salinity at Imperial Dam by 
0.39 and 0.22 percent over the baseline of 1,019 milligrams per liter. If 
the salinity control measures are implemented, the same withdrawals would 
increase salinity at Imperial Dam by 0.37 and 0.21 percent over an 859 milli- 
gram per liter base. The large drawdowns resulting from use of groundwater 
from the Westerwater Canyon Member could induce leakage of poorer quality 
water in adjacent aquifers and might increase its dissolved solids content by 
about 5 percent over present levels, which are now so high as to be unsuit- 
able for stock watering. Although ground water usage would decrease flow by 
less than one percent in the San Juan River and Rio San Jose, salinity 
increase would be negligible. Runoff from evaporation ponds and waste sites 
could degrade shallow groundwater in the immediate vicinity of the plant. 


San Juan River Regional Coal, northwestern New Mexico 
BLM, Santa Fe, New Mexico 
DELS, 1982 


The San Juan River Region is a low plateau that approximates the New Mexican 
part of the San Juan structural basin. It is characterized by subdued low 
mesas, buttes and broad cuestas. The continental divide extends south- 
westerly across the southern part of the region. The Chaco River drains most 
of the region to the northwest into the San Juan River (Colorado-Pacific 
drainage). The Puerco and Zuni Rivers drain a small area in the southwest, 
eventually to the Colorado River. A small area in the southeast drains by 
Arroyo Chico via Rio Puerco to the Rio Grande (Atlantic drainage). The San 
Juan River is the only perennial stream in the area, receiving most of its 
flow from the San Juan Mountains to the north in Colorado. Stream water 
quality ranges widely, both in time and from stream to stream. Annual pre- 
cipitation ranges from 10 to 14 inches. The annual moisture deficit is 10 to 
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12 inches. Highly lenticular coal beds occur in the late Cretaceous 
Fruitland, Menefee and Crevasse Canyon Formations, overlain and underlain by 
layers of sandstone, shale and siltstone. The formations dip gently north- 
ward and crop out in concentric arcs on the basin's southern border. Small 
quantities of marginal quality water occur locally in the coal and in shallow 
aquifers above. Water in alluvium ranges from less than 1,000 milligrams per 
liter dissolved solids in headwaters to more than 2,000 milligrams per liter 
in downstream reaches. Several potential sandstone aquifers below the coals 
contain water ranging from less than 200 to more than 44,000 milligrams per 
liter of total dissolved solids. Surface mining, allowed by all alternatives, 
would disrupt shallow aquifers used mostly for stock watering. A series of 
maps shows predicted drawdowns in the deeper aquifers of the No Action Alter- 
native and differences in drawdowns between this and four other alternatives 
through the year 2040. 


Star Lake - Bisti Regional Coal 
BLM, Albuquerque, New Mexico 
FEIS, 1979 


Anticipated coal and coal-related activities in the 4.8-million-acre Star 
Lake - Bisti region of northwestern New Mexico are discussed. The region 
includes the Chaco, Rio Puerco, and San Juan Planning Units administered by 
the Bureau of Land Management and encompasses parts of McKinley, Rio Arriba, 
Sandoval, and San Juan Counties. Potential coal production in the region is 
analyzed with respect to existing mines, coal development on existing Federal 
leases, coal development not requiring Federal authorization, and other 
related developments occurring or expected to occur within the region by 
1990. At full implementation of Federal, state, and private actions, the 
region could produce 75 million tons of coal annually. Anticipated coal and 
coal-related development would alter the topography on 28,000 acres. Mining 
activities would require withdrawal of 59,000 acre-feet of groundwater 
annually. Each mine would discharge an estimated 13,700 tons of sediment 
annually, destroying many stream channels. 
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Ground-Water Basic.Data for Morton County, North Dakota 

Ackermans D. Je 

Geological Surveys Bismarcks ND. Water Resources Dive 

North Dakota County Ground-Water Studies 27--Part Il, and 
North Dakota Geological Survey culletin=(c--Part” Iis Bismarckes 
mappe S92 ps? 2° fige Top tater, eo tabs 10° refs, 

Journal Announcement: SWRA1110 

The purpose of this ground-water investigation in Morton 
County» Ne. Dake» was to determine the quantity and quality of 
ground water available for municipal, domestice lLivestocks 
industrials and irrigation USES. Specifically,» the 
objectives were: (1) determine the locations extents and nature 
of the major aquiferss (2) evaluate the occurrence and movement 
of ground waters including the sources of recharge and discharges 
(3) estimate the quantities of water stored in the aquiferss (4) 
estimate the potential yields to wells tapping the aquifers, 


ana (5) determine the chemical quality of the ground 
water. Most data in this report were collected between 1972 
Brae lo7seeuAlUtdata-collection ‘points ‘are shown. The data 
consist of the following: (1) Geologic and hydrologic data for 
Me209 ®iwells7 test “holess ‘and springs, (2) water-level 
measurements for 148 observation wells, C3) Sel ythologi¢c and 
geophysical logs for 247 test holes and wells, (4) chemical 


Bmatyses of "353 water samples, and (5) analyses of physical 
properties of 42 core samples. (woodard-USGS) 


Ground-Water Resources of Morton Countys North Dakota 

Ackermans D. J. 

Geological Surveys Bismarcks ND. Water Resources Div. 

North Dakota County Ground-Water Studies 27--Part IIl, and 
North Dakota Geological Survey Bulletin /72-Part III, VI SO pms ps 
POerigGs™ 3 Plates, 1 Tabs 357 Ref.s 

Journal Announcement: SWRA1324 

A study o f the occurrence and characteristics o f 
aquifers and the movement, quantity and quality of water mn 
aquifers in Morton County found that aquifers in the glacial 
drift and alluvium underlie only 10 percent of the county but 
have the greatest potential ror large-scale development. 
These aquifers, composed of sand and gravels occur in *burved 
Vatleys “and “vn “major river valleys. In some localities yields 


may exceed 500 gallons per minute of water suitable for 
irrigation, howeveres where a hydraulic connection exists 
between pedrock and glaciat-drift aquiferss large 
withdrawals of watertefrom ‘the glacial—drivft “aquifer will 


result in increased dissolved solids and percent sodium. Bedrock 
mogriers, consisting of very’ “fine to fine-grained sandstoness 
yield less than 100 gallons per minute of water that is generally 
softs, moderately salines and useful for domestics livestocks 
and some industrial uses. The Pox Halts -acdi ter underlies “all 


one ‘county™ and ~ 1's ‘the most extensive and continuous’ bedrock 
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aquifer. It is exposed in the southeastern corner of the county 
and lies at a depth of more than 14500 feet in the northwestern 
corner of the county. Bedrock aquifers above the Fox Hills occur 
in the Hell Creeks Ludtow and Cannonball Formations 
undifferentiateds Tongue Rivers and Sentinel Butte Formations. 
(USGS) 


Ground-Water Data for Billings, Golden Valley and Slope 
Countiess North Dakota 

Annas Le. O. 

Geological Surveys Bismarcks ND. Water Resources Div. 

North Dakota County Ground-Water Studies 29--Part II, and 
North Dakota Geological Survey Bulletin 76--Part II, 1980. 241 
pe 2 Figs 1 Plates 9 Tabs 25 Refers 

Journal Announcements: SWRA1401 

The purpose of the investigation in Billingss Golden Valleys 
and Slope Countiess ND.» was to determine the availability and 


quality o f ground water for municipal, domestice 
industrial, and irrigation uSeS. Specifically, the 
objectives were to: (1) determine the location, extents and 
nature of the major aquifers and confining beds-s (2) 
evaluate the occurrence and movement of ground waters including 
the sources of recharge and discharges (3) estimate the 
quantities of water stored in the aquifers; (4) estimate the 
potential yields of wells tapping the major aquiferss (5) 
determine the chemical quality of the ground water; and {(6) 
estimate the water uS@. The data in this report were 
collected between 1974 and 1977, The data consist of the 
followings (1) Geologic and hydrologic records for 723 wellss 
test holess springs» and miscellaneous data-collection sitess 
(2) water-level measurements in 48 observation wellss (3) 


lithologic and geophysical logs of 367 test holes and wellss (4) 
273 chemical analyses of ground water; (5) 33 chemical analyses 
of surface water during low flow, (6) 18 chemical analyses 
of ground water for trace constituentss (7)9 chemical analyses 
of ground water for dissolved gasess (8) 62 analyses of core 
samples for hydraulic parameters and particle-size distributions 
and (9) 29 analyses of core samples for heavy mineral content. 
(USGS) 


Groundwater Resources of Billingss Golden Valleys and Slope 
Countiess North Dakota 

Annas Le. O. 

Geological Surveys Bismarcks ND. Water Resources Div. 

North Dakota County Groundwater Studies 29--Part Illes and 
North Dakota Geological Survey Bulletin 76--Part III» 1981. 56 
pe 18 Figs 1 Plates 6 Tabs 69 Ref.» 

Journal Announcements SWRA1420 

In Billingss Golden Valleys and Stope Countiess Ne Dakes 
rocks within 2.200 feet of the land surface contain 
several aquifers that bear relatively fresh water. The 
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aquifers which are in rocks of Late Cretaceous and Tertiary ages 
consist of interbedded sandstone, siltstones claystones and 
lignite. The major aquifers in the three-county area are 
the Fox Hills-tower Hell Creek aquifer system, the upper Hell 
Creek-lower Ludlow aquifer system, and aquifers in the upper 
part of the Ludlows Tongue Rivers and Sentinel Butte Members of 
the Fort Union Formation. The Fox Hills-lower Hell Creek aquifer 
system haS a mean transmissivity of 313 feet squared per day and 
may yield as much as 300 gallons per minute of sodium bicarbonate 
type water. The other aquifers generally yield less water, but 
the water is also predominantly a sodium bicarbonate type. 


Withdrawals of water from flowing wells along the valley o f 
the Little Missouri River have created a cone of depression and 
major deflection in the potentiometric sunface dof all the 


major aquifers. (USGS) 


GEOLOGY. AND GROUND WATER RESOURCES OF WILLIAMS COUNTY.» NORTH 
DAKOTA: PART 3 - HYDROLOGY 

ARMSTRONGs Ce Aw 

GEOLOGICAL SURVEYs WASHINGTON, Dace 

N DAK GEOL SURV BULL 48 AND N DAK STATE WATER COMM COUNTY 
GROUND WATER STUDIES 9, 1969. 82 Ps 22 FIGs 2 PLATE» 2 TABs 34 
REF.o 

Journal Announcement: SWRA0305 

GROUNDWATER IN WILLIAMS COUNTY-» NORTH DAKOTAs IS OBTAINED 
FROM AQUIFERS IN THE GLACIAL DRIFT OF QUATERNARY AGEs THE FORT 
UNION GROUP OF TERTIARY AGEs AND THE DAKOTA GROUP OF CRETACEOUS 
AGE. THREE OF THE MORE PRODUCTIVE AQUIFERS ARE THE STP GEE 
MUDDY» RAY» AND GRENORAs THESE AQUIFERS ARE COMPOSED OF 
SAND AND GRAVEL THAT WAS DEPOSITED IN THE ANCESTRAL 
YELLOWSTONE, LITTLE MISSOURI.» AND MISSOURI RIVER VALLEYS, 
RESPECTIVELY. PROPERLY CONSTRUCTED WELLS IN THE MORE PERMEABLE 
PARTS OF THESE GLACIAL AQUIFERS CAN BE EXPECTED TO YIELD MORE 
THAN 500 GALLONS PER MINUTE. YIELDS OF MORE THAN SOQ GPM ARE 
ALSO OBTAINABLE FROM THE MORE PERMEABLE PARTS OF THE TRENTON 
AND HOFFLUND AQUIFERS IN THE PROGLACIAL YELLOWSTONE AND 
MISSOURI RIVER VALLEYS. YIELDS OF S50 TO S00 GPM ARE OBTAINABLE 
FROM SOME OUTWASH AND BURIED GLACIOFLUVIAL DEPOSITS IN THE 
NORTHERN PART OF THE COUNTY AND FROM SOME OF THE FINER SAND 
DEPOSITS IN THE 5 MAJOR AQUIFERS. WATER FROM THE GLACIAL 
DRIFT AQUIFERS DIFFERS GREATLY IN QUALITY. GENERAL EY F1TeiSs VERY 
HARD AND OF A CALCIUM BICARBONATE HAG es WATER IN THE FORT UNION 
GROUP CONSISTS OF 2 TYPES, A SOFT SODIUM BICARBONATE WATER-s 
AND A HARD SODIUM SULFATE BICARBONATE WATER. GENERALLY i 
rss O100 SALINE FOR HUMAN CONSUMPTION OR IRRIGATION. WATER FROM 
THE DAKOTA Is USED FOR PRESSURE MAINTENANCE IN OIL 
FIELDS. BUT ies: TOO SALINE FOR MOST OTHER UWSiERS TS 
(KNAPP-USGS ) 


GROUNDWATER RESOURCES OF BURKE AND MOUNTRAIL COUNTIES 
ARMSTRONGs Ce Ae 


245 


North Dakota North Dakota 


GEOLOGICAL SURVEYs BISMARCKs Ne DAK. 

NORTH DAKOTA GEOLOGICAL SURVEY BULLETIN 55, PART Ills AND 
NORTH DAKOTA WATER COMMISSION, COUNTY GROUNDWATER STUDIES 14, 
PART III» 1971. 86 P» 2ZH°F LGA GePuATEs sll TAG reSOCERER Hz 

Journal Announcement: SWRAU423 

THIS INVESTIGATION WAS CONDUCTED TO DETERMINE THE QUANTITY AND 
QUALITY OF GROUNDWATER AVAILABLE IN BURKE AND MOUNTRAIL 
COUNTIES, NORTH DAKOTA. THE CHIEF “SOURCE FOF LOCAL GROUNDWATER 
1s FROM THE GUAGLIAE SDEP OSH TS a0\F THE NEW TOWN AND SHELL CREEK 
AQUIFER SYSTEMS IN MOUNTRAIL COUNTY, AND THE COLUMBUS AQUIFER IN 
BURKE COUNTY. THE NEW TOWN AQUIFER CONSISTS OF ABOUT 307 FEET OF 
SANDS AND GRAVELS WITHA CY TEUDEOF MAB OUT SS005GRM 3 WATER QUALITY 
VARIES FROM A HARD SODIUM BICARBONATE TO A HARD SODIUM SULFATE 
Vela 6 THE SHELL CREEK AQUIFER COMPOSED OF GLACIAL OUTWASH HAS A 
YIELDSOFTS0ORGEMS WATER QUALITY CHANGES WITH DEPTH FROM A 
HARD SODIUM SULFATE TO A HARD SODIUM SULFATE BICARBONATE TYPE. 
THE COLUMBUS AQUIFER COMPOSED OF GLACIO-FLUVIAL DEPOSITS Is 
DIVIDED INTO TWO ZONES SEPARATED SY GLACIAL TILL AND “SILER AF eGRe 
LOWER ZONE HAS WATER OF SODIUM BICARSONATE TYPE WHILE SDHE SURRes 
WAILE Rigel.S A VERY HARD SODIUM SULFATE TO CALCIUM SULFATE DYPRE « 
THE AQUIFER HAS A YIELD OF 200 GPM. LOCAL BEDROCK Y 1 BleoS ARE 
SMALL AND WATER FROM THESE UNDERLYING TERTIARY (PALEOCENE) AND 
CRETACEOUS BEDS ARE GENERALLY TOO SALINE 70 S8E USED FOR STOCKS 
IRRIGATIONs OR FOR HUMAN CONSUMPTION. (GLASBY-USGS) 


Lignite resources of North Dakota 
GBrandts Re. Aww 1965 
UgSU 7GeologiicalsSUurveys€inrctiltertiects (Shp. 


Ground-Water Data for Sheridan Countys North Dakota 

Burkarts M. R. 

Geological Surveys Bismarcks ND. water Resources Div. 

North Dakota County Ground-Water Studies 32--Part II, and 
North Dakota Geological Survey Bulletin 75--Part II,» 1980. 302 pe 
2 Figs 1 Plates 4 Tabs 21 Ref.» 

Journal Announcements: SWRA1324 

The purpose of the investigation in Sheridan Countys NDs was to 


determine the availability and quality of ground water for 
municipals domestic», industrial, and irrigation USES. 
Specifically, ‘the “objectives ewered to: C1) determine the 
locations extents and nature of the major aquifers, (2) 
evaluate the occurrence and movement of ground waters including 
the sources of recharge and discharge, (3) estimate the 
quantities of water stored in the aquifers, (4) estimate the 
potential » yields» .of wells, tapping, the major aquifege: (5) 
evaluate the chemical quality of the ground water, and (6) 
estimate the water use. The data in this report were collected 
between 1976 and 1979, The data consist of the followings Cle 


Geologic and hydrologic records for 320 wells and test holes, 
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(2) water-tevel measurements in 61 observation wells, (3) 
Lithologic and geophysical togs of 308 test holes and wellss and 
(4) chemical analyses of 93 ground-water samples. (USGS) 


Groundwater Resources of Sheridan Countys North Dakota 

Burkarts M. R. 

Geological Surveys Bismarcks ND. Water Resources Di wa 

North Dakota County Groundwater Studies 32--Part III, and 
North Dakota Geological Survey Bulletin 75--Part HI AMS 34). adetps 
BUetage. 3 Plates» 3 Tabs 17 Ref.e 

Journal Announcement: SWRA1420 

Groundwater in Sheridan Countys Ne Dakesr iS obtainable from 
aquifers in the upper Cretaceous bedrock and Quaternary glacial 
drift. Bedrock aquifers have a greater areal distributions, but 
those in the glacial drift provide a greater potential yield to 
metnwiduat wells. The major bedrock aquifers are the ~ fox Hills 
aquifer system and the Helt Creek-Fox Hills aquifer system. 
Yields from these aquifers are not expected to exceed 50 
gallons per minute. The water generally is soft and a sodium 
bicarbonate type. Aquifers in the glacial drift--Lake Nettie 


systems Martin system-s Buttes Painted Woods Creeks and 
North Burleigh--Underlie about 300 square miles in Sheridan 
County. well yields of more than 5U0 gallons per minute may 


be generally is hard. (USGS) 


1980 Geologic map of North Dakota 
Claytons Lee 
U.eSe Geological Survey Map G?7220 


GEOLOGY OF MOUNTRAIL COUNTY» NORTH DAKOTA 

CLAYTONs L. 

GEOLOGICAL SURVEYs GRAND FORKSs Ne. DAK. 

NORTH DAKOTA GEOLOGICAL SURVEY BULLETIN 5 is PART IV, AND 
NORTH DAKOTA STATE WATER COMMISSION COUNTY GROUNDWATER STUDY 14 - 
Se etTmD ato? . O00 PRIVSFIGse: 2cMAPs 1 TAB, 27 REF.» 

Journal Announcements: SWRAU?704 

THIS eS VOLUME IV OF A FOUR-VOLUME REPORT ON THE GEOLOGY AND 
GROUNDWATER RESOURCES OF BURKE AND MOUNTRAIL COUNTIES.» N. DAK. 
THIS VOLUME IS DIVIDED INTO TWO SECTIONS. SECTION AmelSmA 
DESCRIPTION OF THE TOPOGRAPHY 4s THE ROCK AND SEDIMENT AND ‘Pintle 
GENERAL HYDROLOGY OF MOUNTRAIL COUNTY. IN ADDITION» SECTION A 
CONTAINS A BRIEF SUMMARY OF THE AGE AND ORIGIN OF THE TOPOGRAPHY.» 
ROCK» AND SEDIMENT OF THE COUNTY. SECTION A IES WRITTEN 
FOR THOSE (ESPECIALLY NONGEOLOGISTS) WHO ARE INTERESTED IN THE 
PHYSICAL NATURE OF THE NEAR-SURFACE EARTH MATERIALS UNDERLYING 
THE COUNTY. SEGWLONE Be IS A MORE DETAILED DESGUSSHON OF ME 
PROBLEMS INVOLVED IN DETERMINING THE AGE AND ORIGIN OF THE 
GEOLOGIC MATERIALS AND LANDFORMS IN MOUNTRAIL COUNTY. URES 
SECTION TS WRITTEN FOR THOSE CESPECIALLY GEOLOGISTS) WHO ARE 
PNTERESTEO: IN) THE GEOLOGIC PROCESSES AND SEQUENCE OF EVENTS 
DURING LATE CENOZOIC TIME IN THIS AREA. CONTRACTORS AND Givi 
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ENGINEERS INTERESTED IN THE GROSS.» CHARACTERISTLIOS (G8 
FOUNDATION MATERIALS AT POTENTIAL CONSTRUCTION S'RtES CAN 
DETERMINE! STHEM® KINDS MSOF SEMATER TAGS TOT Far EXPECTED FROM A MAP 
INCLUDED. GENERAL INFORMATION CONCERNING GROUNDWATER POLLUTION 
ALSO IS PRESENTED. (WOODARD-USGS) 


Hydrologic Characteristics and Possible Effects of Surface 
Mining in the Northwestern Part of West Branch Antelope Creek 
Basins Mercer Countys North Dakota 

Crawleys M. Ess Emersons D. Ge 

Geological Surveys Bismarcks ND. Water Resources Div. 

Available from the National Technical Information Services 
Springfield» VA 22161 as PB82-2183714 Price codes: AOS in paper 
Copy « cA0 1 adiin tomiicrofiche. Geological Survey wWater-Resources 
Investigations 81-79, December 1981. 73 pe 25 Figs 11 Tabs 46 
Refs ; 

Journal Announcement: SWRA1605 

Lignite beds and abundant discontinuous sandstone beds of the 
Paleocene Sentinel Butte Member of the Fort Union Formation and 
sand and gravel beds in the Quarternary glaciofluvial deposits 
(Antelope Creek aquifer) are the most important aquifers for 
domestic and livestock water supplies in the West Branch Antelope 
Creek basine In the Beulah-Zap lignite, ground water moves 
from highland area in the west toward the Antelope Creek 
aquifer. Water levels in the basal Sentinel Butte sandstone 
appear to be controlled by the Level ot Lake Sakakawea. 
In the glaciofluvial deposits of the Antelope Creek aquifer water 
moves from a ground-water divide northwestward to Lake 
Sakakawea and southeastward toward the Knife River. Large 
water-level declines © in ‘wells’ completed in tne lignite and 
shallower aquifers could be expected with mining. The effects 
probably would be limited to within 1 to 2 miles of an active 
mine. Surface-runoff duration could be altered by increased 
infiltration and retention in the reclaimed are and possible 
temporal extension of base flow could occur. Shallow ground 
water beneath mine sites would oe expected to increase in 
dissolved solids and locally to contain large sodium and sulfate 
concentrationSe In sume locations movement of poor quality water 
toward the Antelope Creek aquifer would be expected. (USGS) 


Ground-Water Resources of Adams and Bowman Countiess North 
Dakota 

(COD MWe 15 

Geological Surveys Bismark, ND. Water Resources Dive 

North Dakota County Ground-Water Studies 22--Part lil, and 
North Dakota Geological Survey Bulletin 65--Part IIls 197883934 ¥gee 
18 figs 4 platess CBCIGA CDP EOESLSe 

Journal Announcements: SWRA1124 

The most important aquifer in Adams and Bowman Countiess 
N.Dak.» is in the Fox Hills Formation and the basal part of the 
Hell Creek Formation. The aquifer systems which ranges in 
thickness from 340 to $20 feets crops out in western Bowman 
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County ‘land is*tas much as0940 feet below land surface in Adams 


County. The beds consist of fine- to medium-grained 
sandstone interbedded with siltstone and claystone. The 
transmissivity ranges from 110 feet squared per day in western 
Bowman County to .540 feet squared per day in eastern Adams 


County. Bowmans Hettinger, Reeder, and Scranton pump about 570 
acre-feet of water annually from the aquifer system. Water from 


the aquifer system is generally clear and lower in dissolved 
solids and sulfate than water in the overlying aquifer systems. 
Dissolved solids in water samples analyzed ranged from 504 


to 12680 milligrams per liter and averaged 1,050 milligrams” per 
Liter. (Woodard-USGS) 


GROUND-WATER RESOURCES QO F MERCER AND OLIVER COUNTIES» NORTH 
DAKOTA 

GROREs Ms Ge 

GEOLOGICAL SURVEY» BISMARCKs Ne DAK. 

NORTH DAKOTA GEOLOGICAL SURVEY BULLETIN 56, PART III, AND 
NORTH DAKOTA WATER COMMISSION COUNTY GROUND WATER STUDIES 15, 
PART IIIs 1973. 81 Pe Z7°RIGPSA PLATE, 3SaTABs SEVREFR G2 

Journal Announcement: SWRA0610 

IN MERCER AND OLIVER COUNTIES» NORTH DAKOTAs ARTESIAN AQUIFERS 
CONSISTING OF FINE=- TO MEDIUM-GRAINED SANDSTONE OCCUR IN THE FOX 
HILLS AND HELL CREEK FORMATIONS OF LATE CRETACEOUS AGE AND 
THE TONGUE RIVER FORMATION OF TERTIARY AGE. THE WATER Is 
SUITABLE FOR LIVESTOCK, DOMESTIC. AND SOME INDUSTRIAL USES. THE 
TOTAL WITHDRAWAL FROM THE ARTESIAN AQUIFERS IS AGOUT 1 MILLION 
GALLONS PER DAY. GLACIAL AND ALLUVIAL DEPOSITS OF SAND AND 
GRAVEL FORM POTENTIALLY PRODUCTIVE AQUIFERS BENEATH THE 
VALLEYS OF GOODMANs ANTELOPE, SQUARE BUTTEs AND ELM CREEKS AND 
THE KNIFE AND MISSOURI RIVERS. THE AQUIFERS» WHICH ARE 
RELATIVELY UNDEVELOPED. ARE 1 TO 5 MILES IN WIDTH» HAVE A 
MAXIMUM THICKNESS OF ABOUT 250 FEET se AND CONTAIN ABOUT 
22640-000 ACRE-FEET Ol GROUNDWATER. THE KNIFE RIVER 
AQUIFER NEAR STANTON HAS A TRANSMISSIVITY OF 176/000 GPD PER FOOT 
AND A STORAGE COEFFICIENT OF OF OCOSS THE MISSOURI RIVER AQUIFER 
NEAR HENSLER HAS A TRANSMISSIVITY OF 107,000 TO 121,000 GPD 
PER FOOT AND A STORAGE COEFFICIENT OF 0.02. APPROXIMATELY 
137,000 ACRE-FEET OF WATER WAS USED IN MERCER AND OLIVER COUNTIES 
IN 1968. MOST OF THIS WATER WAS TAKEN FROM THE MISSOURI RIVER 
FOR COOLING PURPOSES IN ELECTRIC~GENERATING PLANTS AND FOR 
IRRIGATION. ABOUT 24270 ACRE-FEET WAS OBTAINED FROM GROUNDWATER 
SOURCES FOR INDUSTRIAL. LIVESTOCK, AND DOMESTIC US Els 
(WOODARD-USGS) 


GROUNDWATER BASIC DATA» PART 2 OF GEOLOGY AND GROUNDWATER 
RESOURCES OF MERCER AND OLIVER COUNTIES-» NORTH DAKOTA 

CROFTs Me. Go 

GEOLOGICAL SURVEYs BISMARCKs Ne. DAK. COMMISSION GROUNDWATER 
SPUD GOSH US oo 208268 PoT2NE TGS 1 PLATE? 6 TABs Tale REE. 2 

Journal Announcement: SWRAU322 

DATA WERE GOGUBEGRT ED TO BE USED TO: (4) DETERMINE THE 
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LOCATION, EXTENT» AND NATURE OF THE MAJOR AQUIFERS OF 
MERCER AND OLIVER COUNTIES» NORTH PNAKOTAz (2) EVALUATE Seame 
OCCURRENCE AND MOVEMENT OF GROUNDWATER, INCLUDING THE SOURCES OF 
RECHARGE AND OISCHARGE; (3) ESTIMATE THE QUANTITIES OF WATER 
STORED IN THE AQUIFERS: (4) ESTIMATE THE POTENTIAL YIELDS TO 
wELLS TAPPING TO MAJOR AQUIFERS-s AND (5) DETERMINE THE 
CHEMICAL QUALITY OF THE GROUNDWATER. THE INFORMATION IN THIS 
REPORT WAS COLLECTED CHIEFLY BETWEEN 1966 AND 1969+ AND CONSISTS 
OF THE FOLLOWING: (1) DATA ON ABOUT 14300 WELLS AND TEST HOLES- 
(2) DATA ON 9 SPRINGS- (3) WATER-LEVEL MEASUREMENTS IN 29 
OBSERVATION WELLSe (4) LOGS OF 299 TEST HOLES AND SELECTED 
WELLS- (5) CHEMICAL ANALYSES OF 160 WATER SAMPLES» AND 
(6) 25 PARTICLE“SIZE DISTRIBUTION CURVES. (KNAPP-USGS) 


MAGNITUDE AND FREQUENCY OF FLOODS IN SMALL DRAINAGE 
BASINS IN NORTH DAKOTA 

CROSBY» Oe. A. 

GEOLOGICAL SURVEY» BISMARCK» Ne DAK. 

AVAILABLE FROM THE NATIONAL TECHNICAL INFORMATION SERVICE. 
SPRINGFIELD» VA 22161 AS PB-248 480, $4.00 IN PAPER 
COPY» $2.25 IN MICROFICHE. WATER-RESOURCES INVESTIGATIONS 
19-279 MAY 19756.24 Po 2 PLATES» 7 FIGs 2 TABs 17 REF. 

Journal Announcements SWRA09D9 

METHODS ARE PRESENTED FOR ESTIMATING FLOOD-PEAK DISCHARGES 
AT e- TO SO-YEAR RECURRENCE INTERVALS ON NORTH DAKOTA STREAMS 
DRAINING LESS THAN 100 SQUARE MILES (259 SQUARE KILOMETRE SIE FOR 
GAGED SITES, FREQUENCY ESTIMATES ARE PROVIDED DIRECTLY. FOR 
UNGAGED SITESs THE METHOD RELATES ORAINAGE AREA ANDCOR) 
SOILSINFILTRATION INDEX TO PEAK DISCHARGES. THE EQUATIONS 
PRESENTED ARE FOR SITES ON STREAMS WITH NATURAL FLOW AND ARE NOT 
APPLICABLE TO URBAN AREAS OR BASINS AFFECTED sly MAN-MADE 
REGULATION. INFORMATION IS ALSO PROVIDED ON THE MAXIMUM FLOOD 
MAGNITUDE EXPERIENCED. (WOODARD-USGS) 


Progress Report on the Effects of Surface Mining on the 
Surface-water Hydrology of Selected Basins in the Fort Union Coal 
Regions North Dakota and Montana 


Emersons De Ge 

Geological Surveys Bismarcks ND. Water Resources Div. 

Available from OFSSs USGS Box 25425, Fed. Ctr. Denvers CO 
80225. Paper copy $4.25 Microfiche $3.50. Geological Survey 
Open-File Report 81-678% Junes 1981. 28 px 6 Figs 7 Tabs 11 
Ref.so 

Journal Announcement: SWRA1509 

The purpose of the investigation is to provide a means to 
assess the impacts on surface-water hydrology due to changes in 
land use resulting from surface mining of coal in the Fort 
Union Coal Reyions North Dakota and Montana. The objectives 
of the study are to: (1) Determine premining hydrologic 
conditions in small representative drainage basins and provide 
historical data with which to compare the magnitude of changes 
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resulting from minings and (2) develop the capahility of making 
reasonably accurate projections of hydrologic effects 
resulting from the various land-use changes caused by surface 
mininge Data collection has been underway since October 1976 
tor the West Branch Antelope Creek stutiy area in western North 
Dakota and since March 1978 for the Hay Creek study area 
in eastern Montana. Data collected during the premining period 
are being analyzed using statistical methods for the evaluation 
of the premining conditions. A digitial model with the 
capability of making hydrologic projections is being developed. 
Most of the model components have heen tested during 1979 and 
P9005; (USGS) 


Hydrologic Analysis of High Flow from Snowmelt on Small Basins 
in the Fort Union Coal Region. 

Emersons Douglas G. 

U.S. Geoloyical Survey 


Data from the Surface-water Hydrologic Investigations of the 
Hay Creek Study Areas Montanas and the west Branch Antelope Creek 
Study areas North Dakotas October 1976 Through April 1982 

Emersons Dougles Ges» Norbecks Steven Wes and Boespflugs Kelvin 
ee 

U.S. Geologicai Survey Open-File Report 83-136 

Data are provided for the Hay Creek study area near Wibaux, 
Montes and the west Branch Antelope Creek study area near Beulah, 
Mebadak. The report contains data on the following; Air 
temperatures relative humiditys wind directions wind runs solar 
radiations, precipitations soil temperatures snowpack temperature, 
snowpack density and water contents streamflows water quality, 
soil moistures land uses and basin characteristics. Detailed 
descriptions of the location of the data-collection sites, 
instrumentations and methods used to collect data are included. 


Statistical Summaries of Streamflow and Water~Quality Data _ for 
Streams of Western North Dakotas 1977-80 

Haffields- N. D. 

Geological Surveys Bismarck, NO. Water Resources Div. 


Available from the National Technical Information Services 
Springfield» VA 22161 as PB&2-xKxKxxxxse Price codes: Axx in paper 
copys AQl in microfiche. Geological Survey Open-File Report 


Bt=06G6) (Saly 19819'78 67.1 Figs 11 Refs le 

Journal Announcements: SWRA15S12 

Statistics for the streamflow and water-quality data 
cotlected at 67 stations in western North Dakota from October 
1977 through September 1980 are presented in a format that will 
make the data more useful to those who are making 
water-resources nlanning and development decisions. (USGS) 


Hydrogeology and Geochemistry of tne Wibaux=-Beach Lignite 


Deposit Areay Eastern Montana and western North Dakota. 
iHormakiss aW SES 
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U.S. Geological Survey 


Hydrogeochemical Consequences of Strip Mining in the Fort Union 
Group of Southwestern North Dakota 

Houghtons Robert L. 

U.S. Geological Survey 

An increase in lignite production from 0.1 to 3.0 million tons 
annually from a strip mine near Gascoyne in south-western North 
bakota was accompanied by significant degradation in quality and 
quantity of shallow ground water. Near Gascoynes the 30-foot 
Harmon lignite bed’ of the Bultion® Creek Formation ‘of "the 
Paleeocene Fort Union Group (designated Fort Union Formation by 
the U.S. Geological Survey) is an important ‘source (of ) domestae 
water. The Lignite aquifer is recharged principally by 
precipitation and discharges mainly through its underclay to the 
underlying Slope-basal Bullion Creek sandstone aquifer and by 
lateral flow to local streams. 

As recharge, to. both, aqui fer Seyeis dominated by Locally 
infiltrating precipitations the quality of shallow ground water 
is controlled mainly by processes in the unsaturated zone. 
Laboratory experinentss field observations» and geochemical 
modeling indicate ground-water quality is controlled largely by: 
dissolution of soil gasess oxidation of iron-sulfide minerals, 
dissolution of carbonate mineralss precipitation and dissolution 
of gypsums cation exchange on clay mineralss cation exchange and 
adsorp di on seonesli gnitachamaterialss> and sulfate reduction. 
Isotopic data indicate oryanic compounds may control some redox 
processeS.e 

Nost ‘ofeetheses-cremical*sreactions )*occur tinatunally -obu teem 
accelerateg by mine disturbances. Resultant mine waters are 
enriched in sodiums sulfates and bicarhbonates with as much as a 
fivefold increase in dissolved solids. 

Oxidation of reactable iron sulfides to sulfate salts proceeds 
to completion during the overburden stripping process. 
Dissolution ot sulfate salts is the principal source of solutes 
to mine waterse As natural“waters*infiltrating “below  jonemereces 
zone already are saturated with yypsums increased solute load in 
mine waters can occur onty where sulfate solubilities “are 
increased by complementary reactionss principally involving 
organic compounds. Where spoils materials are devoid of relict 
lignite and near-surface overburden is selectively replaced above 
the water table, water. .inithe spoil!piles is ‘not signat teamume 
enrighed in solutes. 

Dewatering of the lignite aquifer within the mine to facilitate 
stripping has produced large cones of depression centered on the 
mine in the lignite and sandstone aquifers. The cone. 5 Gf 
depression in the sandstone aquifer exceeds 30 feet in depth at 
its center and extends 2 miles beyond mine boundaries. Parts of 
the lignite aquifer destroyed by mining are re-established in 
rubble zones at the base of the spoils pile. As compaction of 
the spoils .«oacurss!itse hydraulic: qconduttivity.< 91s décrensame 
Limiting aquifer flow and retarding recharge. Long-term 
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deterioration of shallow aquifers mined in recharge areas may be 
expected. 


Composition of Atmospheric Deposition in Western North Dakota 
Houghtons Robert L. 
U.S. Geological Survey 


Trace-Element Enrichments in Waters Associated with Strip 
Mining of Lignite in the Fort Union Group of Southwestern North 
Dakota 

-Houghtons Robert L. 

U.S. Geological Survey 

Weathering of outcropping lignite and strip mining in the Fort 
Union Group near Gascoyne in southwestern North Dakota have 
resulted in enrichment of several trace elements in local ground 
and surface waters. The 30=-foot Harmon lignite bed of the 
Bullion Creek Formation of the Paleocene Fort Union Group (as 
used by the North Dakota Geological Survey) crops out along an 
east-trending bench in the Gascoyne area and dips north toward 
the center of the williston basin at 20-30 feet per mile. At the 
Gascoyne mines weathered lignite (leonardite) along the outcrop 
and unoxidized tignite at depth are strip mined within an eight 
square mile area. 

In the Gascoyne areas the shallow Harmon lignite provides water 
for local domestic and livestock use. The lignite aquifer is 
recharged by local precipitation and discharges principally 
through a basal claystone bed to an underlying sandstone aquifer 
and by lateral flow to intermittent streams within the mine area. 
As these streams are also used for livestock waters deterioration 
of water in the lignite aquifer could force ranchers to devetop 
deepers more expensivesr water sources. 

Along the lignite outcrop Line,» oxidation of the organic 
compounds releases. complexed Bs Bes and Se that are readily 
dissolved by infiltrating waters. Additionally, oxidation of Fe 
sulfide minerals makes a variety of chalcophile trace metals 
available for dissolution. Stripping the overburden during 
mining accelerates the oxidation of reactable Fe sulfides to 
completion in the poorly consolidated Fort Union stratas 
increasing the availability of trace metats like Cd, Cus Fes and 
Zn which occur as impurities in the Fe sulfides. Because 
infiltrating solutions are nearly saturated with carbonates Fe is 
largely removed as siderite or in the phreatic zone as lLimonite. 
Other trace chalcophiles released during sulfide oxidation are 
precipitated as complex sulfate salts, including copiapites 
melanterites and jarosite. Concentrations of these metals in 
infiltrating waters are controlled by sulfate-salt solubilities. 
Where sulfate salts occur adjacent to relict tignite in the 
spoils, solubilities are greatly enhanced by preferential 
adsorption of Ca and Mg. fFive-fold trace-metal enrichments are 
observed in parts of the lignite aquifer downgradient from active 
mine pits and in surface waters at base flow. Cadmiums Cus Pbe 
and Se concentrations exceed recommended domestic water criteria 
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in many parts of the Cignite aquifer. Although concentrations of 
these trace elements currently do not exceed recommended levels 
for Livestock uses expanded mining may alter this condition. 


weathering of Coal Scoris--A Source for Diagenetic Silica 
Cements? 

Houghtons Robert L. 

US.) Geobog heal tSuanmvaey 

Coal scorias clastic sedimentary rocks baked by the natural, 
in-situ combustion of coals has long been considered relatively 
inert in most low-temperature geochemical systems. HoOwevers 
chemical weathering of scoria may be important °in® the meanty 
diagenesis of its surrounding strata. 

During underground burning of coals “blocks *o fi) Msen immerse 
overburden may fall into the resultant coal furnace and fuse to a 
gUass Like 2 Vag hi tTihds,| Cencent retionseo ft Mis legmeusuakly underlie 
najonmeesconpawvzones. Like all glass, this slag is geologically 
unstable and wilt hydrate and release siticic acid’ to =the 
ground-water systems making silica available for other diagenetic 
processes. 

S@Qu.piva slag “in the ‘Paleocene “Fort > Union Format) Onmeneae 
Gascoyney North Dakotas is extensively hydrated and associated 
with, minote secondary zeolite. Two such scoria zones are overlain 
by ‘siliiceots4 sedimentary horizons." One silicamcementedehorizom 
has been described as a silcrete and overlies deeply weathered 


strata. The second siliceous horizon is comprivsiedtrer 
semicontinuous silica-cemented concretions which apparently 
formed at depths perhaps delineating a paleo-water-table 


position. -The similarity of trace-element “ratios in? *stagmaaae 
associated silica cement indicates that hydration of fused scoria 
is the primary source of “siliceous “fluids "“responsib Uemarc 
diogenetic silica cementation of overlying Fort Union sediments. 
Similar silica cementation is absent in the underlying sediments 
and at the same stratigraphic level distant from scoria zones. 


GROUND-WATER BASIC DATA FOR DUNN COUNTYs NORTH DAKOTA 

LANES UNE Ze i (E - 

GEOLOGICAL “SURVEYs BISMARC Ks Ne DAK. 

NORTH DAKOTA COUNTY GROUND-WATER STUDIES 25--PART Il, AND 
NORTH DAKOTA GEOLOGICAL SURVEY BULLETIN 68=--PART II, BISMARCKs N. 
LISTS) SOT PotG HIGHAM PLATEsPTOSPAG s4 20PREFS S2RAP PEND 

Journal Announcement: SWRA0924 COOPERATIVELY BY ~- THE SURaSe 
GECVOGLGAIS SURVEN, NORTH DAKOTA STATE WATER MANAGEMENT DISTRICT. 
Uae EXESIOL US Gilets INVESTIGATION WILL Bit PUBLISHED IN THREE 
SEPARATE PARTS. PART (1) IS AN INTERPRETIVE REPORT DESCRIBING 
THE GEOLOGY OFT HESS UID YaAR Ars PART (2) Is A COMPILATION OF 
Winile GROUND-WATER BASIC DATA, AND PART (3) IS AN INTERPRETIVE 
REPORT DESC RI EINGH he GROUND WATER RES OUIRGESs PART C29 CTHRS 
REPORT) CONTAINS BASIC DATA FOR 12216 WELLS AND Te Sui HOLES AND 
hS4’ ASPR DNGS< IT INCLUDES 632 LOGS OF TEST HOLES AND WELLS» 408 
CHEMICAL ANALYSES OF WATER SAMPLES» AHD WATER-LEVEL MEASUREMENTS 
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IN 140 OBSERVATION WELLS. THE GEOLOGIC FORMATIONS PENETRATED BY 
DRILLING ARE UPPE? CRETACEOUS», TERTIARY» AND QUATERNARY IN AGE. 
(WOODARD-USGS) 


Ground-wWater Resources of Dunn Countys North Dakota 

Miausingsa Re. Ls 

Geological Surveys Bismarcks ND. Water Resources Dive 

North Dakota County Ground-Water Studies 25--Part Ne CR 5 and 
North Dakota Geological Survey Bulletin 68--Part III- LONGO Z ABS Dp 2 
15 fig- 4 plates» 3 tab» 43 ref.» 

Journal Announcement: SWRA1222 

Ground water in Dunn Countys Ne. Dak.s is Obtainable from 
aquifers in the preglacial rocks and from aquifersy in theaglacnal 
Oraitt.) The \~aquifers in the preylacial rocks have a greater 
areal distribution than those in the glacial drift, but those in 
the drift provide higher yields to individual wells. Aquifers 
immathompregiacial rocks®occure ini the Fox Hills and Helt Creek 
Formations of Cretaceous age and in the 
undifferentiated Cannonball-Ludlows Tongue River, and Sentinel 
Eutte Formations of Tertiary age. These aquifers will yield from 
1 to 200 gallons per minute. The water from these aquifers is 
predominantly soft and Sie Gomes Oda ums! tba carbonate ts tiyp e. The 
Killdeers Knife Rivers and Goodman Creek aquifers in the glacial 
drift are capable of yielding water at rates of as much as 
14000 gallons per minute. The Horse Nose Butte aquifer will 
yield water at rates of as much as 500 gallons per minute. Water 
from these aquifers is hard to very hard and is predominantly a 
sodium bicarbonate type. (woodard-USGS$) 


GROUND-WATER RESOURCES OF MCLEAN COUNTY» NORTH DAKOTA 

RIBAWIS LNIGiZ? Rowe. 

GEOLOGICAL SURVEYs BISMARCKs Ne DAK. 

NORTH DAKOTA GEOLOGICAL SURVEY BULLETIN 60, PART II1,e AND 
NORTH DAKOTA STATE WATER COMMISSION COUNTY GROUND-WATER SHEUD SERS 
19, PART III, 1974. 7am Ppilecr£IG, BIPLATE,9 70 TABSO 450 REF » 
APPEND. s 

Journal Announcement: SwWRA0714 

GROUNDWATER IN MCLEAN COUNTY, NOR TS DAKOTA, IS OBTAINABLE 
FROM AQUIFERS COMPOSED OF SAND AND GRAVEL IN alle GLACIAL 
DEPOSI WS AND SANDSTONE AND LIGNITE ON) UP alle PREGLACIAL ROCKS. 
THE AQUIFERS WITH GREATEST POTENTIAL FOR DEVELOPMENT ARE THOSE IN 
THE GEAC HAGSIDER OS 1 TS MOST ARE ASSOCIATED WITH BURIED 
WIAHELLIE, Y.S AND MELT-WATER CHANNELS. A LARGE INTERCONNECTED SiS 
OF AQUIFERS is ASSOCIATED WT HM BUR CEM VALLEYS IN “EAST=CENTRAL 
MCLEAN GOIN Ts THE AQUIFERS CONTAIN ABOUT 940,000 ACRE-FEET 
OF GROUNDWATER IN AVAILABLE STORAGE. WELL YIELDS OF AS MUCH. AS 
12500 GALLONS PER MINUTE ARE POSSIBLE FROM THE LAKE N Exeieice 
AQUIFER. OTHER GLACIAL AQUIFERS HAVE WELL YIELDS OF AS MUCH AS 
ee MiGRM Ss WEIL YIELDS OF AS MUCH AS 1,000 GPM SHOULD BE 
OBTAINABLE MISSOURI RIVER IN WESTERN MCLEAN COUNTY. WATER FROM 
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THE AQUIFERS IN > THEY GLACIAL DEPOSITS IS PREDOMINANTLY A 
SODIUM BICARBONATE OR CALCIUM BICARBONATE TYPE AND IS USUALLY 
HAPD TO VERY HARD. WELLS Ss TAPPING, .THE FORT UNION GROUP OF 
PALEOCENE AGE “GENERALLY? YIELO = FROM Sond0 75 GPMs HOWEVER, IN 
PLACES: YAELDSe (ASP a GREAT. © ASame 00 BGCEMee MN AgaR BE POSSIBLE. THE 
WATER IS PREDOMINANTLY A SODIUM BICARBONATE TYPE. WELLS 
TAPPING THE HELL CREEK AND FOX HILLS FORMATIONS YIELD FROM 1099 TO 
50y -GPMG THE WATER IS PREDOMINANTLY A SODIUM BICARBONATE TYPE. 
(KNAPP-USGS) 


GROUND-“WATER RESOURCES OF MCLEAN COUNTY» WEST-CENTRAL NORTH 
CAKOTA 

KLAUSING se R.gte 

GEOLOGICAL SURVEYs WASHINGTON, D.C. 

AVAILABLE FROM USGS» WASHINGTON=s dC 20242-PRICE $0.75. 
GEOLOGICAL SURVEY HYDROLOGIC INVESTIGATIONS ATLAS HA-4754 1972. 1 
SHEET>°1 £lGe 4°) MAP? 18 TABLE CP REFS 

Journal Announcement: SWRAUS23 

THIS ONE=SHEET HYDROLOGIC ATLAS DESCRIBES. 9 THE OCCURRENCE AND 
MOVEMENT OF GROUNDWATER IN MCLEAN COUNTYs N. DAK ws INCLUDING 
THE SOURCES AND AREAS OF RECHARGE AND DISCHARGEs THE POTENTIAL 
Yet DiS OMFS EWES TAPPING THE MAJOR AQUIFERS, AND THE CHEMICAL 
GUALITY OF THE GROUNDWATER. IMPORTANT AQUIFERS OCCUR BOTH IN THE 
GLACT AL@D RIFTS ANDSINE THES UND ERE ANG BEDROCK FORMATIONS. iplalle 
MAJOR GLACIAL-DRIFT AQUIFERS GENERALLY WILL YIELD MORE THAN 50 
GPM TO INDIVIDUAL WELLS AND IN PLACES WILL YIELD MORE THAN 
1,000 GPM. THREE BEDROCK UNITS--THE FORT UNION FORMATION, 
HELL CREEK FORMATION, AND FOX HILLS SANDSTONE--SUPPLY WATER 
TO WELLS IN MCLEAN COUNTY. THE MOST PRODUCTIVE BEDROCK 
AQUIFERS CONSIST OF SANDSTONE AND LIGNITE BEDS. WELLS FROM THE 
BEDROCK AQUIFERS Is PREDOMINANTLY SOFT AND Tus A SODIUM 
BICARBONATE Wvileigc WATER FROM alls GLAGIALSP DRAFT AQUIFERS 
GENERALLY Is HARDER BUT (SESS SALINE AND OF BETTER QUALITY 
THAN WATER FROM THE BEDROCK AQUIFERS. (WOODARD-USGS ) 


GROUNDWATER RESOURCES OF RENVILLE AND WARD COUNTIES 

PETTYJOHNs We Aes HUTCHINSONs R. OD. 

GEOLOGICAL SURVEYs BISMARCKs N. DAK. 

NORTH DAKOTA GEOLOGICAL SURVEY BULLETIN SO-PART Ii Ils AND 
NORTH DAKOTA WATER COMMISSION COUNTY GROUND-WATER STUDIES 11=PART 
TIF 9A G7 IG 160 P-, 31 FIGs 2 PLATE» & TABs 458 REFos 

Journal Announcements: SWRAQ503 

TwO TYPES OF AQUIFERS OCCUR IN RENVILLE AND WARD 
COUNTIES» NORTH DIAN OM A= HOSE IN THE SEMICONSOLIDATED AND 
CONSOLIDATED BEDROCK FORMATIONS AND THOSE IN Hie 
UNCONSOLIDATED GLACIAL CEPOSITS. THE FORT UNION GROUP CONTAINS 
THE MOST PRODUCTIVE BEDROCK AQUIFERS. GENERALLY WATER FROM 
inte 12 OMe UNION iS A SODIUM BICARBONATE TYPE OR A SODIUM 
CHIBOIRSIIDIE TaviPEr. THE WATER IS UNSUITABLE FOR IRRIGATION AND IN 
MANY PLACES 1S UNDESIRABLE FOR DOMESTIC USI. DEPOSITS OF 
QUATERNARY AGE COMPRISE THE MAJOR AQUIFERS WITH YIELDS OF MORE 
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THAN SOO GPM OF GOOD QUALITY WATER. THE MOST PRODUCTIVE 
BEUIFERS (MARE -cIN THEO VALLEYS20F THE SOURIS AND DES LACS RIVERS. 
WELL YIELDS OF MORE THAN 500 GPM ARE AVAILABLE FROM THE KENMARE 
AQUIFER AND LOCALLY FROM AQUIFERS IN THE SOURIS RIVER VALLEY 
BETWEEN MINOT AND LOGAN. NORTHWEST OF MINOT AND BETWEEN LOGAN 
AND SAWYER-s VLE LOS F > Op Oe. 00, GAM: CAN BE, EXPECTED. MUCH OLF 
THE WATER IN THE VALLEY AQUIFERS IS SUITABLE FOR 
DOMESTIC, MUNICIPAL s AND INDUSTRIAL US.ES.. SUBSTANTIAL 
GUANTITIES OF GROUNDWATER ARE STORED IN SURFICIAL SAND AND 
GRAVEL DEROSITS IN ICE“MARGINAL CHANNELS. IN MOST PLACES» THE 
WATER «HAD A* SPECIFIC CONDUCTANCE THAT IS LESS THAN 1-000 
MICROMHOS. (CWOODARD-USGS) 


GEOLOGY AND GROUND WATER RESOURCES OF RENVILLE AND WARD 
COUNTIES, PART 2=--GROUND WATER BASIC DATA 

PETTYJOHNs WAYNE A. 

US GEOLOGICAL SURVEY. 

Menke GEOLESURVOBULte SO, 302/P, 1968. 2 FIGse 1 PLATEs 6 TAB.» 

Journal Announcement: SWRA6801 

THIS BASIC-=DATA VOLUME ESIMRART. calLOke VAP ISERIES © PART 1 
BESCRIBES GEOLOGY AND PART 3 DESCRIBES THE GROUNDWATER RESOURCES 
OF THE 2 COUNTIES LOCATED IN NORTH=CENTRAL NORTH DAKOTA. THE 
BASIC DATA ARE US:FUL FOR PREDICTING GEOLOGIC AND GROUNDWATER 
CONDITIONS AT A PROPOSED WELL SITE. TABLES LSA (1) 
DESCRIPTIVE DATA FOR ASS (SAE WELLSSPANDe TTESTASHOLESS (2) 
WATER=BEVEL MEASUREMENTS IN 81 WELLS» (3) bOGSSO Ff uc420T EST, 
HOLES AND WELLS- AND (4) CHEMICAL ANALYSES OF 416 WATER 
SAMPLES. AQUIFERS IN THE COUNTIES ARE CONSOLIDATED BEDROCK 
UNITS AND GLACIAL DEPOSITS. 


puaneotestudyfofitheahydrotogy..of os tne Madison Limestone~= and 
associated rocks in parts of Montanas Nebraskas North Dakotas 
South Dakotas and Wyoming. 

Open-File Report 75-6314 December MOC Sica Oe cena OC eteGakta Digs 455 
ref. 77-03332. (duplicated see Wyoming). 


GROUND-WATER BASIC DATA FOR GRANT AND SIOUX COUNTIES» NORTH 
DAKOTA 

RANDICHs P. G. 

GEOLOGICAL SURVEYs BISMARCKes Ne DAK. 

NORTH DAKOTA, GEOLOGICAL SURVEY.» BISMARCK,» COUNTY 
GROUND-WATER STU ES 24--PART Ils AND NORTH DAKOTA GEOLOGICAL 
SURVEY BULLETIN 67--PART IIe 1975. SO3 Penei FiGret PLATE 8sTABs 
25 REFse APPEND.» 

Journal Announcement: SWRAO9O2 CHIEFLY BETWEEN 1971 AND 
1974. ip (ple DATA INCLUDES Gi) GEOLOGIC AND MEASUREMENTS IN C7 
OBSERVATION wELLS- (3) LITHOLOGIC AND GEOPHYSICAL LOGS OF Zov. 
ZEST HOLES» AND WELLSs 11(4)..135 CHEMICAL ANALYSES 0) 18 GROUNDWATER, 
(5) cl CHEMICAL ANALYSES OF WATER FROM STREAMS DURING LOW FLOW, 
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(6) PERCHEMIC A COANADYISES: 08 MINOR ELEMENTS IN WATER FROM 
WELLS, We) 30 PARTICLE-SIZE DISTRIBUTION GRAPHSs AND (8) 30 
ANALYSES OF CORE SAMPLES FOR HYDRAULIC PARAMETERS AND’ HEAVY 
MINERAL CONTENT. CWOODARD-USGS) 


Ground-Water Resources of Grant and Sioux Countiess North 
Cakota 

Randwiéens PalGe 

Geological Surveys Bismarcks ND. Water Resources Div. 

North Dakota County Ground-Water Studies 24--Part Tia, and 
North dakota Geological Survey Bulletin 67==Part Ill, 197 95"NGggge 
19¢Figztes,Platess 5S Tadeise Reta, 

Journal Announcement: SWRA1311 

Ground water in Grant and Sioux Counties is obtainable from 
aquifers of Late Cretaceouss Tertiarys Pleistocenes and Holocene 
age. The major bedrock aquifers in the counties ares the) FOxeHumus 


and Hella ®t Creeki aqui fersé tot Late Cretaceous age and the 
Cannonball and’ tudlows |undifferentiated, and Tongue River 
aquifers of Tertiary ages. Potential yields to individual wetts 
rangedftromeiabouryos) eoredis0LRgaltonsteive rae ai odes The water 
generally) ‘is softy and ‘high ‘ini dissolvedisolidss: "Aquiterseem 
Pleistocene age--the Shields-s Elm Creeks, St. Jamess Beaver 


Creeks and Battle Creek aquifers--underlie about 48 square miles 
in Grand and Sioux Counties. Well yields of as much as 1000 


gallons per minute are obtainable in a few places along the 
central axes o f these aquifers. The major dissolved 
constituents in water from these aquifers are calcium, 
maynesiums sodium, bicarbonate, and sulfate. Aquifers of 
Holocene age are located in*tthe: alluvial deposits? vig 
Cannonball Rivers Heart Rivers and Cedar Creek valleys. 


Potential well yields generally are tess than 50 gallons per 
minutes «(Kosco-=USGS) 


Groundwater Data for McHenry Countys North Dakota 

Ramdiehs tee) Ge 

Geoloyical Surveys bismarcks ND. Water Resources Dive 

Nonmth« Dakota *uGoun tly SHG noundwatenestudies 55 =——-ranrt Il, and 
North Dakota Geological Survey Bulletin 74--Part II, 1981. 446 ps 
eetige Gieekat e758 Byatt ca gre. 2 

Journal Announcement: SWRA1420 


The purpose of the investigation in McHenry Countys N. Dake 
was to provide detailed geologic and hydrologic information 
needea for the orderly development cf water supplies for 
municipal, domestics livestock, irrigation, industrials and 
similar uses. Specifically» the objectives were to: (1) determine 
the location»~Wtextent,- \andinatureviottthe tmajyorrsaquaterssz 20) 
evaluate the occurrence and movement of groundwaters including 
the sources of recharge and discharge; CS 2 estimate the 
quantities at water’ stored iin ©thels glacial aquiferss Seam 
estimate the’ potential™ yields sof. wellsa tapping “the !magor 
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aquiferss C52 evaluate the chemical quality o f the 
groundwaters and (6) estimate the water use. The data in this 
report were collected chiefly between 1974 and 1978. The 
points of collection are shown. Tihews tataal consi sit! off tihe 
following: (1088 Geol oghicl tandithiydrollogic ‘records ® of wells and 
test holes-s Ce) water-level measurements in observation 
wells, Ki5s) Lithologic and geophysical! logs of test holes and 
wells, (4) chemical analyses of oaroundwater, (5) chemical 
enelyses! of ‘water from streams during low flow, (6) 
particle-size distribution oraphsy Cfoat anal yisies o f core 
samples for heavy-mineral contents and (8) hydraulic 
parameters and statistical characteristics oe @ Go riainasnize 


Bal yses.r CUSGS) 


Summary Appraisals of the Nation's Ground-Water 
Resources~~Souris~Red~Rainy Region 

Reeders H. Oo 

Geological Surveys St. Paul» MN. later Resources Daw. 

Avalable Trom? * Supt. of Documentses GPOse Washingtons DC 
20402; prices $1.40. Professional Paper 813-Kse 1978. Z2Due ps 14 
figs. 7) tabs 36 refer 

Journal Announcement: SWRA112e2 

Web roed=perspectivel! analysis’ of Trtherground=water ) resources 


and present and possible future water development and 
manayement mn the Souris-Red-Rainy Region is presented. The 
region includes the oasins of the Souris River within Montana and 
North bakotas the Red River of the North in South Dakotas, North 


Dakotas and Minnesota, and the Rainy River within Minnesota. 
The region includes 597645 square mi Gesir most yre neWo mitch) Drak otra 
and Minnesota. This report is one of a U.S. Geological Survey 
series that Summarizes information on ‘the Nation's ground 
water for the guidance of planners. New data were not collected 
for this appraisals but information from § many sources has 
been utilized. In addition to summarizing the knowledge of 
ground-water resources of the regione thes report J pohiuits) out 
deficiencies in knowledge. The primary objective of evaluating 
information deficiencies is to direct attention to types. of 


studies and information. that will lead to fuller 
understanding and description of ground-water reservoirs for 
better evaluations planning,» anid? Smanagement Y olf! 4 thie region's 
management of all water resourcese ground water can 
assume greaterm sign if icance! 2 lin wetihe region's development. 


(Woodard-USGS) 


The Geochemistry o f the Fox Hitils=Basal Hell Creek 
Aquifer in Southwestern North Dakota and Northwestern South 
Dakota 

Thor stensons °C y, Sister foo. WElieords ft tro) MieeiIG. 

Geological Surveys Reston, VA. Water Resources Div. 

Water Resources Researches Vol 15, No 6 p 1479-1498, 
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December 1979. 9 Figs 5 Tabs 68 Ref.en 
Journal Announcement: SWRA1318 


The Upper Cretaceous Fox Hills Formation and the basal 
part of the overlying Hell Creek Formation constitute an 
important» aquifer: im the ») Forits Union ipcoat region. Throughout 
most o f southwestern North Dakota and northwestern South 
Dakota the aquifer is at depths ranging from 1,000 to 2-000 
feet, except for exposures along the Cedar Creek anticline. 
water flows in the aquifer from southwest to northeast, with 
flow rates of a few feet per year. The recharge and 


discharge areas of the aquifer are separated by a north-south 
trending transition zone in which significant changes in water 
chemistry occure Computer modeling and carbon isotope data 
Suggest the following reactions in the recharge area. 
Carbon dioxide derived from lignitic carbon reacts to dissolve 
carbonate mineralses with cations” then being exchanged for 
sodium on clay minerals. © The ‘high pH Win the © aquifer Sasumeae 
result’*™ of “buttfering=” by carbonate-iton exchange equilibria. 
These changes can be accounted for by reactions in the aquifer: 
(ald Sulfate is reduced by lLignitic carbon with formation of 
pyrite, (2) Hydrogen-ion concentration is continuously buffered 
by the carbonate-ion exchange equilibria. Chemical and 
hydrologic data Suggest that the increase in sodium chlorine 
results from upward movement of small volumes of water into- the 
Fox Hills aquifer from the transition zone eastward. 
Redox reactions in the aquifer are closely analogous to those 
observed in pore waters of reducing marine sediments. Reactions 


approachs but not achieves, true thermodynamic equilibrium. 
Measurements of reaox potential sugyest a down-gradient decrease 
in redox potential. The measurements are not amenable to 


quantitative interpretation. (Kosco-USGS) 


GEOLOGY AND GROUND-WATER REN OU IRIGIESS. OF HETTINGER AND STARK 
CCUNTIESs NORTH DAKOTA 

TRAPPo He JRe CROFTs M. G. 

GEOLOGICAL SURVEYs BISMARCKs Nez DAK. 

NORTH DAKOTA STATE WATER COMMISSION, BISMARCK» COUNTY 
GROUND-“WATER STUDIES 16--PART Ir 1975. 51 Po 14 FIGs 4&4 PLATESs 4 
IWiisio Sy (Re A 

Journal Announcements SWRAC915 

THiEe « *S CPDaLMENTAR YT REROGK Ss eer PALEOZOIC, MESOZOIC, AND 
CENOZOIC AGE INI HE TARENGE Re BAND §S TAIRKe COUNTIES) Sahl s DAK. ON 
THE SOUTH=CENTRAL FLANK OF THE WILLISTON STRUCTURAL BASIN, ARE 
ABOUT 14,000 FEET Wales REY ARE GENTLY FOLDED INTO 
NORTH-PLUNGING ANTICLINES AND SYNCLINES. Ui iallé FOX Hiaiss AND 
BASAL HELL CREEK AQUIFER SYSTEM UNDERLIES THE ENTIRE AREA AT 
DEPTHS GREATER THAN 714100 FEET. THE WATER IN HAAS SYSTEM Is A 
SODIUM BICARBONATE TayeRie WITH CREEK AND LOWER CANNONBALL=-LUDLOW 
AQUIFER SYSTEM UNDERIOI ES” ALE OF HETTINGER AND STARK COUNTIES. 
THE WATER CONTAINS A SODIUM BICARBONATE TYPE WITH A IN THE 
EASAL SANDSTONE MEMBER IS GENERALLY A SODIUM BICARBONATE IYPE 
WITH A SENTINEL BUTTE AGUIFER SYSTEM UNDERLIES MOST OF STARK 
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POUNTY..” THETO WATER © 1S’ GENERALLY OF.A°A SODIUMGSSULFATESY TYPES 
DISSOLVED-SOLIDS CONCENTRATION OF THE WATER WAS OBTAINED FROM 
GROUNDWATER AND SURFACE-WATER SOURCES IN 1969. GROUNDWATER 
SOURCES FURNISHED ABOUT 40 PERCENT OF THE TOTAL WATER SUPPLY. 
(WOODARD-USGS) 


GROUND WATER BASIC DATAs HETTINGER AND STARK COUNTIES» NORTH 
DAKOTA 

TRAPP» HENRY JR 

GEOLOGICAL SURVEYs BISMARCK s N. DAK. 19792ZU45SEP9* 20F 16590 
PLATEs 7 TABs 19 REF.e 

Journal Announcement: SWRAU416 

HYDROLOGIC INVESTIGATIONS WERE MADE IN HETTINGER AND STARK 
COUNTIESs Nie DAK. TO DETERMINE THE QUANTITY AND QUALITY OF 
GROUNDWATER AVAILABLE FOR MUNICIPAL~s» DOMESTICs LIVESTOCK~s 
INDUSTRIALs AND IRRIGATION VSI Ss THE INFORMATION WAS 
COLLECTED BETWEEN 1966 AND 1969, AND CONSESTS® SOF THE 
FOLLOWING: (1) DATA ON 3-060 WELLS AND TEST HOLES; (2) DATA ON 
91 SPRINGS» (3) WATER-LEVEL MEASUREMENTS IN 61 OBSERVATION 
WELLSs (4) LOGS OF 544 TEST HOLES AND WELLS; (5) CHEMICAL 
ANALYSES OF 261 WATER SAMPLES<s (6) COLOR VALUES OF 331 WATER 
SAMPLES? AND (7) 23 PARTICLE~SIZE DISTRIBUTION CURVES. THE DATA 
ARE PRESENTED IN TABLES AND MAPS. (WOOD-USGS) 


Stripping coal deposits of the Northern Great Plains» Montanas 
Wyoming North Dakotas and South Dakota 

U.S. Geological Surveys 1974 

UseSe Geological Survey Miscellaneous Field-Studies Map MF-590 


Current Water-Resources Investigations of the U.S. Geological 
Survey in North Dakota--Fiscal Year 1981 

Geological Surveys Bismarcks ND. Water Resources Div. 

Available from OFSS» USGSs Box 254254 Fed. Ctres Denvers CO 
80225. Paper copy 87.00 Microfiche $3.50. Geological Survey 
Open-File Report 81-923, July, 1981. 50 ps 4 Fig. (Compiled by 
Martine Co Rev and Albrights Le Ledew 

Journal Announcements: SWRA1505 

water-resources studies and investigations in North Dakota 
made by the U.S. Geological Survey in cooperation with State 
and Federal agencies are summarized. The investigations include 
data-collection projectss county ground-water studieS-s 
regional water-resource studiess aquifer evaluationss 
energy-related water-resource studiess and special 
investigations. The special investigations include snow survey 
research, ground-water quality sampling technique research 
and hydrologic response changes on a major stream. (USGS) 
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Water Resources Data for North Dakota, published annually 
sinced 1905. 

Geological Surveys Bismarck, ND. Water Resources Div. 

Geological Survey Water-Data Report. 

Water resources data for North Dakota consist of records of 
stages discharges and water quality of streamss stages contents, 
and water quality of lakes and reservoirs, and water tlevels 
and water quality of ground water. These data represent that 
part of the National Water Data System operated by the U.S. 
Geological Survey and cooperating State and Federal agencies in 
North Dakota. (USGS) 


WATER RESOURCES INVESTIGATIONS OF THE WE Sic GEOLOGICAL 
SURVEY Ne Gli NORTHERN GREAT PLAINS COAL REGION OF WYOMING, 
MONTANA, AND NORTH DAKOTA. 1975 

GEOLOGICAL SURVEY» DENVERs COLO. WATER RESOURCES DIV. 

OPEN-FILE REPORT» MAY 1975. 110 Pe 27 FIGs 27 REF.se 

Journal Announcement: SWRA0824 

THE GEOLOGICAL SURVEY'S WATER RESOURCES DIVISION HAS FOR 
MANY YEARS MAINTAINED A PROGRAM OF WATER-RESOURCES INVESTIGATIONS 
THAT INCLUDES THE COAL REGIONS OF WYOMINGs MONTANAs AND NORTH 
DAKOTA. THE RECENT INTEREST IN COAL HAS ADDED NEW DIMENSIONS AND 
GREATER INTENSITY TO THE INVESTIGATIONS. THE WORK HAS 
EXPANDED TO INCLUDE MONITORING THE ENVIRONMENTAL EFFECTS OF COAL 
MINING AND PROCESSING AND TO DETERMINE THE AVAILABILITY OF 
ADDITIONAL WATER SUPPLIES FOR COAL~CGONVERSION PLANTS AND RELATED 
DEMANDS. THIS REPORT DESCRIBES THE WATER~RESOURCES INVESTIGATION 
PROGRAM THAT Is CURRENTLY IN OPERATION. LOCATIONS OF GAGING 
STATIONS AND WATER-QUALITY MEASURING SITES, FREQUENCIES AND 
PARAMETERS. AND AREAS OF GROUNDWATER STUDIES ARE INCLUDED. 
BRIEF DESCRIPTIONS OF COAL~RELATED SoU ers BY INVESTIGATORS 
WHO ARE HEADQUARTERED OUTSIDE THE NORTHERN GREAT PLAINS COAL 
REGIONS ARE ALSO INCLUDED. SUCH STUDIES ARE RESEARCH IN 
TOPICS RELATED TO COAL EXTRACTIONs» WATER SUPPLY» AND POST-MINING 
RECLAMATION. CWOODARD-USGS) 


WATER=RESOURCES INVESTIGATIONS IN THE FORT UNION COAL 
REGION, NORTH DAKOTAs 1975-76 

GEOLOGICAL SURVEY» BISMARCKe N. DAK. 

OPEN“FILE REPORT» JANUARY 1976. 435 Po 11 FIGae 

Journal Announcement: SWRAO0I10 

OWING TO THE CURRENT EMPHASIS ON ENERGY DEVELOPMENT, A 
RATHER LARGE NUMBER? OF GEOLOGIC AND HYDROLOGIC STUDIES 
EITHER ARE UNDERWAY OR ARE PROPOSED BY A NUMBER OF AGENCIES AND 
PRIVATE COMPANIES WORKING IN THE FORT UNION COAL REGION OF NORTH 
DAKOTA. THE PURPOSE OF THIS REPORT IS TO INFORM OTHER AGENCIES, 
PRIVATE COMPANIES» AND THE PUBIC IN GENERAL OF THE 
ON-GOING AND COMPLETED WORK IN THE FORT UNION COAL REGION BY 
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THE WATER RESOURCES DIVISION OF THE U.S. GEOLOGICAL SURVEY. 
11 ES HOPED THAT KNOWLEDGE OF Tutt E Sie RCP VSS pa Willat 
ENAGLE CME REA DNVMESTNGATORS .uTGuoMOREoME FF ROCTIVELY PLAN AND 
COORDINATE WORK OF A SIMILAR NATUREs ANDs PERHAPS IN SOME 
INSTANCES» AVOID COSTLY AND NEEDLESS DUPLICATION. ‘THE: WORK) DONE 
BY THE WATER RESOURCES DIVISION IN NORTH DAKOTA IS LISTED BY 
SEQUENTIAL PROJECT LDENTIFICATION NUMBER. SGUEwOry. THE. .RROJECTS 
ARE PRIMARILY CONCERNED WITH GATA COLLECTION. OTHERS 
INVOLVE INTERPRETATION TNun JAD Dd TO Nbeml OeneDATAn, COLLECT LON. THE 
Bea Sa sO.FpeALlas, PROJECT Sq ARE. MADE AMA Wigley 10s LHe PUBL I Ce LN 
VARIOUS FORMS OF PUBLICATION. (WOODARD-USGS) 


WATERRESOURCES INVESTIGATIONS IN THE FORT UNION COAL 
REGION=s RL O,Ralatt aD RiKuO laa 19 045.05 

GEOLOGICAL SURVEYs BISMARCK, N.DAK. 

OPEN-FILE REPORT» JANUARY VOR SM Lit Boe ol LitokelG ae 

Journal Announcements: SWRAU819 

OWING TO THE CURRENT EMPHASIS ON ENERGY DEVELOPMENT» A 
RATHER LARGE NUMBER OF GEOLCGIC AND HYDROLOGIC SuRUIDEGESS 
2 UMA 2 tx ARE UNDERWAY OR ARE PROPOSED BY A NUMGER OF AGENCIES AND 
PRIVATE COMPANIES WORKING IN THE FOR LUN ON SGOAIN REGION, OF NORTH 
DAKOTA. RHE PURROS21 OF, THIS «REPORT .1S TO INFORM OTHER AGENCIES» 
PRIVATE COMPANIES=s AND WHE PUBLIC IN GENERAL OF Tare 
ON=-GOING AND RECENTLY COMPLETED WORK BY THE WATER RESOURCES 
DIVISION OF THE Ys Sc GEOILOGLIOA bPSURVEY) SIN OTHE FORT UNION COAL 
REGION. THE WORK DONE BY THE WATER RESOURCES DIVISION IN NORTH 
DAKOTA IS LISTED BY SEQUENTIAL PROJECT IDENTIFICATION NUMBER. 
SOME OF TW iallé PROJECTS ARE PRIMARILY CONCERNED WITH DATA 
GOREE CT LON. OTHERS INVOLVE INTERPRETATION IN ADDITION 1 @ 
DATA COLLECTION. A SUMMARY OF EACH PROJECT INCLUDE Su08 JBC tal V bist 
COOPERATORS» AND AVAILABILITY O fee ie REPORT. (WOCDARD-USGS) 


Ground-Water Data for selected coal areas in Western North 
Dakota 

Walde James Dev and Norbecks Steven W. 

Pom nGeo Logica len Sunvey, ofp ud leticat aon 2 Oe Oe Sanh dtd GUS saalte 
hab we sien 9. Reif. 

Ground-water data are provided for the Sand CreekctHankss New 
England-Motts Dickinsons and Bowman-~Gascoyne coal areass western 
North Dakota. 

iihesnepormt./ contains the following: (1) Maps showing the 
Location of wells,» springss and test hokeSietethe Locati omiof test 
holes; where driller’ logs are available, andbartteanal O.oate Obgexc)t 
wells with chemical analysiss and’ za) tables showing well, 
Springs and test hole recordss logs-s and chemical analyses’ of 
water. 
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Beulah Trench Study Site Coal Resource and Surface Mining Potential 
Reclamation Evaluation in Mercer County, west-central North Dakota 

BLM, Denver, Colorado 

EMRIA Report No. 10-77 


The 4.2 square mile Beulah Trench site in the Renners Cove Coalfield of the 
Williston Basin is characterized by rolling hills, bordered by flat melt- 
water channels on the east and south. Most of the site is drained by tribu- 
taries to ephemeral Antelope Creek. Annual precipitation is about 15 inches 
plus and evaporation is estimated to be 36 inches annually. The hills are 
underlain by bedrock. Till and alluvium cover the low lands. Nearly 110 
million tons of coal are in beds more than 2.5 feet thick covered by less 
than 300 feet of overburden. Most of the coal is in the Beulah-Zap bed, part 
of the Sentinel Butte Member of the Paleocene Fort Union Formation. Small 
amounts of unconfined and semi-confined water occur in discontinuous sand- 
stone layers above the coal. Small amounts are also found confined in the 
coal. Dissolved solids ranged from 1,010 to 2,150 milligrams per liter. 
Larger quantities of more highly mineralized water undoubtedly occur in 
deeper aquifers. Moderate to large quantities of water are available in the 
buried valleys on the east and south borders of the site. Mining would 
dewater the coal and aquifers above. Recharge, of poorer quality, to the 
buried valley aquifers would be hastened. 


Falkirk Coal Lease Application, central North Dakota 
BLM, Miles City, Montana 
EA, 1976 


This document analyzes the impacts of leasing 998.87 acres of Federal coal 
(19.2 million tons) in 8 scattered tracts (1/4 section or smaller) in McLean 
County, central North Dakota. Refusal to lease would leave the Federal coal 
isolated and economically unrecoverable. The tracts are in the prairie pot- 
hole region which is underlain by a veneer of glacial deposits. Relief is 
generally less than 25 feet. Precipitation is about 15 inches per year. 
Surface drainage is internal and most of the potholes contain brackish to 
briney water and many are ephemeral. Coal is in two seams totaling 11 feet 
thick, in the Sentinel Butte Formation at the top of the Upper Cretaceous 
Fort Union Group. Ground water occurs in the sandstones of the Fort Union 
Group below the coal, and in the underlying Hell Creek and Fox Hills 
Formations. Well yields range up to 75 gallons per minute, and dissolved 
solids range from 206 to 3,550 milligrams per liter. Wells in buried glacial 
channels in the vicinity yield as much as 200 gallons per minute of water 
containing from 277 to 1,360 milligrams per liter dissolved solids. Surface 
mining of these leases would have little influence on their hydrology. 
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Glenharold Mine Coal Lease, west-central North Dakota 
BLM, Miles City, Montana. 
DEAR, 1976 


This analysis examines and records possible impacts of BLM leasing 480 acres 
of Federal coal in three separate parcels in Mercer County, west-central 
North Dakota. No leasing would bypass the coal and would leave it uneconom- 
ical to mine in the future. About 9.5 million tons of coal occur in the 
Tongue River Formation under 140 feet or less of overburden. The lease 
areas, on a broad, gently rolling dissected plateau, drain to intermittent 
Alderin Creek. Much of the area is veneered with glacial till. Annual 
precipitation 10 miles south is 17.83 inches. Small quantities, less than 10 
gallons per minute, of water occur in the coal, and as much as 150 gallons 
per minute have been obtained from basal Hell Creek-Fox Hills sandstones 
below the Tongue River. Water quality ranges between 1,000 and 2,000 
milligrams per liter total dissolved solids. Mining of this coal would have 
little hydrologic impact in addition to that already taking place. 


Glenharold Mine, west-central North Dakota 
BLM, Miles City, Montana 
DTEEA, 1979 


This document assesses impacts of leasing 1,668.08 acres of Federal coal in 
seven tracts scattered among ongoing mining of private and existing Federal 
leased coal in Mercer and Oliver Counties, southwest-central North Dakota. 
Failure to lease would leave Federal coal in uneconomically minable units. 
The 25-square-mile area is mostly a broad, gently rolling plateau dissected 
by Missouri River Valley ravines on the northeast. A thin glacial till 
veneers most of the Tongue River Formation's glacial bedrock topography. The 
coal is in the Hazel bed (4 to 6 feet thick) and the lower Stanton bed (7 to 
17 feet thick) of the Paleocene Tongue River Formation. Overburden, of clay 
and boulder till, siltstone, and claystone, averages 110 feet thick. Annual 
precipitation is 17.83 inches. Drainage is by ephemeral tributaries to the 
Knife River on the southwest and the Missouri River to the east. Runoff is 
about one inch per year. Ground water recharge is negligible. Mining would 
increase erosion and sedimentation until rehabilitation is complete, and 
would increase salinity of shallow ground water and dry up seeps. 
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Horse Nose Butte Study Site Coal Resource and Surface Mining Potential 
Reclamation Evaluation in the Dunn Center Lignite Field, west-central North 
Dakota 

BLM, Denver, Colorado 

EMRIA Report No. 9-7/7 


The 4-square-mile Horse Nose Butte site overlies the central Williston Basin 
and is an area of rolling hills and poorly incised valleys. Maximum relief 
is 180 feet. Annual precipitation is 16 inches. Coal is in the Sentinel 
Butte Member of the Fort Union Formation. More than 96 million tons of 
lignite coal in four Dunne Center beds, 1.9 to 9.1 feet thick, are covered by 
less than 200 feet of sandstone, shale and till overburden. Annual runoff of 
0.2 cubic feet per second is northwesterly into intermittent Slow Creek and 
tributaries. The site is a recharge area for the shallow ground water system 
and flow is down to deeper aquifers and to local surface drainage. Small 
quantities of water were found above, in and below the coal beds. Dissolved 
solids ranged from 245 to 3,500 milligrams per liter. Water for reclamation 
would come from the Little Missouri River, 14 miles north. Effects of mine 
dewatering will not extend beyond one mile of the mine. Deeper aquifers are 
isolated from mining effects by relatively impervious layers. 


Velva Mine Coal Lease, north-central North Dakota 
BLM, Miles City, Montana 
FEAR, Undated (1976?) 


This record analyzes the impacts of leasing 120 acres of Federal coal to 
avoid being bypassed by an ongoing mining operation. The site is 8 miles 
south of Velva and 20 miles southeast of Minot. It is on a gently sloping, 
70-feet in one-half mile escarpment between the Missouri Coteau plateau and 
the drift prairie, at the head of intermittent Spring and Blacktail Creeks. 
Annual precipitation and lake evaporation are about 12 and 30 inches, 
respectively. About 1.5 million tons of recoverable coal remain beneath 65 
acres in the less than 1l-foot thick Coteau bed of the Paleocene Fort Union 
Group Tongue River Formation. The coal is under less than 30 feet of 
overburden consisting of shale and sandstone layers veneered by glacial drift 
and lake sediments. The bedrock layers are essentially flat-lying. Small 
quantities of water are perched in the coal on underlying clay, and contain 
2,000 to 33,000 milligrams per liter of dissolved solids. Mining of this 
coal would have no significant impact on the hydrology of the area. 
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West-Central North Dakota Regional E. I. Study on Energy Development 
BLM, Miles City, Montana 
DEIS,; 1978 


This document evaluates impacts of 3 levels of energy development (surface 
coal mines and electric generating and coal gasification plants) in seven 
counties (Burleigh, Dunn, McLean, Mercer, Morton, Oliver and Stark). The 
area is bissected by the Missouri River Trench, the Missouri River, and its 
Sakakawea and Oahe Reservoirs. About a third of the area, which is north- 
east of the river, is underlain by a dissected bedrock surface veneered by 
glacial deposits, physiographically a part of the Missouri Coteau and Coteau 
Slope. Maximum local relief is about 25 feet. Most of the area southwest of 
the: river is a gently, northeast sloping plateau containing rolling prairie, 
isolated buttes, mesas and badlands. Precipitation is 16 to 18 inches per 
year. The area northeast of the river is poorly drained and contains many 
small lakes, ponds and sloughs. Most of the area southwest of the river is 
drained into the Missouri River by the Knife and Hart Rivers and smaller 
tributaries. About 5 billion tons of strippable coal is in the Sentinel 
Butte and Tongue River Formations, which gently dip westward to the center of 
the Williston Basin. Moderate quantities of confined water, generally less 
than 50 gallons per minute, but exceptionally more than 100 gallons per 
minute have been obtained in the coal and sandstone layers above the under- 
lying Pierre Shale. Water quality ranges from suitable to marginal for 
domestic and stock use. Below the top of the Pierre Shale, about 2,000 feet 
deep, water is too mineralized for domestic and stock use. Buried glacial 
meltwater channels have produced as much as 1,500 gallons per minute of 
usable quality water. More than adequate, as much as 300,000 acre-feet per 
year from Sakakawea Reservoir, good quality water is available from the 
Missouri River system. Level 1 development, two electric generating plants, 
two gasification plants and 4 strip mines, would require about 52,000 acre- 
feet of water per year, mostly for cooling, a significant part of which would 
be returned to the river system. Level 2 development which would add one 
electric generating plant, 5 new surface mines and expand one existing 
surface mine, would require an additional 10,000 acre-feet of water per year, 
mostly for cooling. Level 3 would increase coal extraction by 4.6 million 
tons per year and would require relatively insignificant additional water. 
Surface mining would reduce local tributary stream flows less than one 
percent, lower water levels in wells within one mile of the mines, destroy 
existing wells and springs, modify shallow aquifers, lose small surface water 
bodies, and degrade water quality. Plant operations would increase Missouri 
River temperature by an immeasurably small increment and increase individual 
mineral constituents by less than 0.1 to 0.4 percent. 
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Ohio Ohio 


SUMMARY APPRAISALS OF THE NATION'S GROUND-WATER RESOURCES--OHIO 
REGION 

BEOYDF OR SEM SSIR 

GEOLOGICAL SURVEYs RESTONs VA. 

AVAILABLE FROM SUPT. OF DOCUMENTS, GPO, WASHINGTON, Da Gr 
20402 - $1.75 (PAPER COVER). PROFESSIONAL PAPER 813-Asz 1974, 41 
Pe» 22 FIGs 13 TAUB, 25 REF.» 

Journal Announcement: SWRAU821 

GROUNDWATER IN re OHIO REGION IS A LARGE, IMPORTANT,» AND 
MANAGEABLE RESOURCE THAT SHOULD HAVE A SIGNIFICANT ROLE IN 
REGIONAL WATER DEVELOPMENT. ON THE BASIS OF A COMPARISON OF 
GROUNDWATER WITHDRAWALS WITH ESTIMATED GROUNDWATER RECHARGE,» 
THE GROUNDWATER RESOURCES PROBABLY WILL NOT BeESUS EDS Ae EU EE 
POTENTIAL UNDER EXISTING DEVELOPMENT PLANS. ANNUAL GROUNDWATER 
USE (1960) BY MUNICIPALITIES AND RURAL RESIDENTS WAS ABOUT 
1,000 MILLION GALLONS PER DAY. AVERAGE ANNUAL REGIONAL 
GROUNDWATER RECHARGE Is ABOUT 35,000 MGD. THEREFORE» BASE-YEAR 
(1960) MUNICIPAL AND RURAL GROUNDWATER USE IS ONLY ABOUT Bie OF 
RECHARGE. ANNUAL REGIONWICE GROUNDWATER USE (1965) BY INDUSTRY 
ALSO See ONL Y ABOUT 5% OlF RECHARGE. TOTAL POTABLE 
GROUNDWATER AVAILABLE FROM STORAGE IN THE OUTWASH AND 
ALLUVIAL AQUIFERS IN THE OHIO RIVER VALLEY AND THE SUBBASINS 1s 
ABOUT 23,000 BILLION GALLONS. THIS IS ABOUT FOUR TIMES THE 
FLOOD-CONTROL STORAGE OF ALL OHIO REGION CORPS OF ENGINEERS 
RESERVOIRS CONSTRUCTED, UNDER CONSTRUCTION, OR IN ADVANCE 
FLANNING ASTOFSIUENE 19653 APPROXIMATELY 85,000 BILLION GALLONS 
OF POTABLE GROUNDWATER IS AVAILABLE FROM STORAGE IN AQUIFERS 
OTHER THAN THE OUTWASH AND ALLUVIAL AQUIFERS. (WOODARD-USGS) 


Hydrology of Area 7» Eastern Coal Provinces Ohio 

Engelkes Me Jevr Jer ROths De Keser and otherss 1981 

U.S. Geological Survey Water-Resources Investigations Open-File 
Report 81-8154 60 p. 


Ground-Water Hydrology of Strip-Mine Areas in Eastern Ohio 
(Conditions During Mining of Two Watersheds in Coshocton and 
Muskingum Counties) 

Helgesens Jue Owes Razems Aw Cw 

Geological Surveys Columbuss OH. Water Resources Div. 

Geological Survey Open-File Report 81-913 (WRI), 1981. yey aw, 
14 Figs 2 Tabs 3 Ref.» 

Journal Announcement: SWRA1512 

Ground-water conditions during coal strip-mining in two small 
watersheds are described as part of an ongoing study of 
effects of mining on hydrologic systems. Each watershed was 
underlain by stratified sedimentary rocks containing two perched 
aquifers above clays which underlaid the major coal seams. 
Mining involved removing the over-burden rockss including the 
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top aquifers stripping the top coal seams and recontouring the 
overburden spoils to the approximate premining 5 shape of the 
watershed. Water-levels in the top aquifer declined as mining 


neared the watershedss but destruction of observation wells 
precluded a record of the decline during mining of the 
watersheds. Depletion of the top aquifer was reflected in stream 
base flows which was reduced and more highly mineralized 
after mining. Initial saturated thickness of replaced overburden 
spoils ranged from (0) Stora feets oased on data from 
observation wells installed immediately after reclamation. 
Down-hole specific conductance measurements of water in the 
spoils suggest the presence of more highly mineralized water 


than that in the premining top aquifer. No immediate significant 
effects of mining are evident on groundwater levels or quality 
beneath the stripped coal. (USGS) 


Surface Water Guality in Ohio's Coal Regions 

Helselsr Dennis ®Rer and™Pfatfs Chreastiner Ll. 

Us a6 Geological Survey Papers Presented Before the Abandoned 
Mine Reclamation Symposium 

Water quality at base flow for 150 streams located within the 
coal producing areas of eastern Ohio was inventoried during 
1975-76 in a two-phase study. Phase ones, a reconnaissance to 
relate water quality to land uses, demonstrated significant 
differences in levels of pHs total alkalinitys total aluminum, 
specific conductances and sulfate between unmined watersheds and 
those containing abandoned coal mines Reclaimed basins produced 
waters’isimitar® -to those from unmined watersheds for pHs total 
irons and total aluminum concentrations, whereas specific 
conductance and sulfate concentrations were near those of 
abandoned mine streams. Alkalinity and pH varied not. only with 
type of mining operation but with the underlying geologic 
formation. 

In-the” secondeiphase!l of5 \thaste study, four watersheds were 
selected from among the first-phase sampling sites. Types of 
mining represented were abandoned drift mines abandoned surface 
mines active surface mines and reclaimed surface mine. Samples 
from drainage upstreams ats and downstream from the mine sites 
were collected to describe any chemical changes within the 
watersheds resulting from mining activity. The active surface 
mine site did not significantly affect quality in the main stream 
channels whereas water quality was altered in the other three 
streams because of mining activity. 


Hydrology of Area 3 Eastern Coal Provinces Pennsylvania 

Herbs, We Jer. Shaws Co Cor BLOWns! OL ece 

Geological Surveys Harrisburgs PA, Water Resources Div. 

Geological Survey Open-File Report 81-537 (WRI)s» September 
1981. 8&8 pe 65 Figs 26 Tabs 29 Refs Append.s 

Journal Announcements: SWRA1511 

Hydrologic data are presented for area 3 of the Eastern Coal 
Provinces 4,077 square miles of the tower Allegheny River 
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basin in western Pennsylvania. Seventy-three streams were 
sampled three times during the 1979 and 1980 water years’ for 
specific conductances phe aciditys alkalinity, dissolved 
meade? total’ “trons dissolved and total manganese, dissolved 
sulfates and dissolved solids. Benthic invertebrate populations 
were determined and botom material samples were analyzed 
for metals. Sixteen streams had pHs aciditys alkalinitys total 
irons total manganeses, and dissolved sulfate indicative of 
acid-mine drainage. These streams were most common in the 


Redbank and Blacklick Creek basins and in the Conemaugh and 
lower Kiskiminetas River basins. Benthic invertebrates were not 
found in 11 of 64 streams sampled. An additional 13 streams 
had low benthic invertebrate diversity indices. Low diversity 


indices were most common in the southern part of area 3, Low 
flows mean flows peak flows and flow duration data are 
presented for gaging stations in area 3, Techniques for 
estimating these data for ungaged sites are presented and 
referenced, The functions ofs and access toes the National 
water Data Exchanges National Water Data Storage and 
Retrieval System, andm@ Of fitee 14a. Water Data Coordination 


are explained. (USGS) 


Water Resources Data for Ohio Coal Areass Water Year 1979--v, 
34 available from the National Technical Information Services 
Springfield, VA 22161 as PB81-105405, in paper copy in 
microfiche, 

Herbert, bs R.» 

U.S. Geological Survey Water-Data Report OH-79-3, July 1980, 
SO0Pp IAb2 “fiiges S tables. 


Water Resources of the Black Hand Sandstone Member of the 
Cuyahoga Formation and Associated Aquifers of Mississippian Age 
in Southeastern Ohio 

Norriss Stanley E.es and Mayers Gregory C. 

U.S. Geological Survey Open-File Report 82-170, 72 pages. 

The Black Hand Sandstone Member of the Cuyahoga Formation and 
associated aquifers’ of Mississippian ages including the 
Allensville Conglomerate» member of the Logan Formations were 
investigated in a 14500-square-mile areas parts of five counties 
in southeastern Ohio. The aquifers crop out in western Vinton, 
western Hockings and southwestern Fairfield Counties. They dip 
southeastward about 35 feet per miles hecoming progressively more 
deeply buried until at Lake Hopes in northeastern Vinton Countys 
the aquifers are the deepest sources of potable ground water in 
Ohios occurring at depths locally exceeding 700 feet. 

These aquifers are the chief sources of water beneath the 
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coal-bearing rocks of the Pennsylvanian System and are widely 
used for farm and home’ requirements. Specific capacities of 
wells are Lows exceeding 1 gallon per minute per foot of drawdown 
only in scattered areas. 

At McArthurs in Vinton Countys the aquifers yield about 3C0-,000 
gallons per day for municipal and industrial uses but withdrawal 
has been accompanied by declining ground-water levels during the 
past 10s ¥years¥7iniea ~10esquare-mave are@d. Transmissivitys 
determined from wells open to both the Black Hand Sandstone 
Member and Allensville Conglomerate Member at McArthur*s west 
municipal well fields is about 135 square feet per day. 

The ground water is predominately of the sodium bicarbonate or 
calcium bicarbonate type in the central part of the area and 
changess as_ it moves downdips to a sodium chloride bicarbonate 
type. Along the eastern boundaries of Hocking and Vinton 
Counties» the aquifers are below the common depth of wells and 
are presumed to be potable but contain water too salty for 
ordinary UuS@. Locally» the aquifers are contaminated by brine 
from oil and gas wells. 


Assessment o f Water Quality in Streams Draining 
Coal-Producing Areas in Ohio 

Pfaff, C. Let  Helsels» DIU R.s* Johnsons 0% Pls Angeto> < [aun 

Geological Surveys Columbuss OH. Water Resources Divs 

Geological Survey Water Resources Investigations Open-File 
Report 81-409, October 1981. 98 pe 17 Figs 7? Tabs 43 Refs 
Append.s 

Journal Announcement: SWRA1511 

Water quality in the coal-produciny areas of eastern Ohio was 
studied ina two-phase investigation between May 1975 and 
Adgust WI97n6. Results of phase ones a reconnaissance of water 
quality at 150 sites, indicated that acid mine drainage 
generally occurred where abandoned drift or strip mines were 
located» whereas areas characterized by reclaimed or active 
strip mines showed few instances of acid drainage. Phase two was 
a detailed study of four small basins: One contained 
abandoned drift mines, the seconds abandoned strip miness the 
third, reclaimed strip miness the lasts active strip mineSe 
Results of phase two were similar to those of phase one. 
(USGS) 


Hydrology of Area 4s Eastern Coal Provinces Pennsylvanias Ohios 
and West Virginia 

Roths De Kes Engelke» M. Je Jr 

Geological Surveys Columbuss OH. Water Resources Div. 

Geological Survey Open-File Report 81-343 (WRI), Julys 1981. 
62 ps 41 Refs 3 Append.s 

Journal Announcement: SWRA1511 

Area 4 Cone of the 24 hydrologic areas defining the 
Eastern Coal Province) is located at the northern end of the 
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Eastern Coal Province in eastern Ohios northern West Virginia, 
and western Pennsylvania. bimvss part of the upper Ohio. River 
basin, which includes the Beavers, Mahonings and Shenango 
Rivers. The area iS underlain by rocks’ of the Pottsvilles 
Alleghenys Conemaughs Monongahela Groups (or Formations) and 
Dunkard Group. Area 4&4 has a temperate climate with an annual 
average rainfall of 38 to 42 inches, MOSTIBOHS Its area is 
covered by forest. The soils have a high erosion potential where 
the vegetation cover is removed. In response to Public Law 
95-87, 132 sites were added to the existing surface-water 
data-collection network in area 4, At these added sites, 
collected data includes discharges water qualitys sediments 
and biology. The data are available from computer storage 
through the National Water Data Exchange (NAWDEX) or the 
published annual Water Resources Data reports for Ohio,s 
Pennsylvanias and west Virginia. Hydrologic problems related to 
mining ares: (1) Erosion and increased sedimentations and (2) 
degradation of water quality. “—wTECOSION and sedimentation 
are associated chiefly with surface mining. Sediment yields 
increase drastically when vegetation is removed from the 
highly erosive soils. Degradation of water quality can be caused 
by acid-mine drainage from underground and surface mining. More 
than half the acid-mine drainage effluent in area 4 comes’ from 
underground mines. The rest seeps from abandoned surface mines. 
Usually in reclaimed surface mines the overburden is replaced in 
such a short time after the coal is taken out that oxidation of 
acid-forming minerals» commonly pyrite or marcasite,s Vso t 
complete or is neutralized by the buffering action of 
calcareous minerals in the soils. (USGS) 


Water Resources Data for Ohios (published annually since 1975). 

Geological Survey Columbuss Ohio. Water Resources Div. 

Available from the National Technical Information Service, 
Springfields VA 22161. 

Water resources’ data for Ohio consist of records of stages 
discharges and water quality of streamss stages contentss and 
water quality of lakes and reservoirs, and water levels = and 
water quality of wells. These data represent that part of the 
National Water Data System operated by the Use Geological 
Survey and cooperating States Federal, and other 
governmental agencies in Ohio.w (Woodard-USGS) 
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Oklahoma Oklahoma 


Rainfall-Runoff Hydrograph and Basin Characteristics Data 
for Small Streams in Oklahoma 

Bergmans D. Les Huntzingers T. Le 

Geological Surveys Oklahoma Citys OK. Water Resources Dive 

Available from OFSSs USGS Box 254255 Fed. Ctr. Denver, CO 
80225. Paper copy $42.00 Microfiche $4.00. Geological Survey 
Open-File Report 81-824, September, 1981. 318 pw» 2 Figs 3 Tabs 4 
Ref.e 

Journal Announcement: SWRA1509 

Rainfall with concordant runoff events recorded at 45 gages 
located in drainage basins of less than 30 square miles in 
Oklahoma are summarized. Selected basin characteristics which 
relate to storm. runoff are described and tabulated for each 
gage site summarized. A tabulation is included which identifies 
drainage basins that produce atypical rainfall-runoff 
distribution as a result of regulation by upstream 
flood-retention structures. (USGS) 


Geology and oil and gas resources of Craig Countys Oklahoma 
Bransone Ce Cer Huffmans Ge Gee and Strongs De Mes 1965 
Oklahoma Geological Survey Bulletin 99, 109 p. 


Geology and coal resources of the Henryetta mining districts 
Okmulgee Countys Oklahoma 

Dunhams Re Jes and Trumbull» Je Vs Asse 1955 

UeS.e Geological Survey Bulletin 1015-Fs pe 183-225. 


Groundwater in the Verdigris River basins Kansas and Oklahoma 
Faders Se Wes and Mortons Re Ber 1975 
U.S. Geological Survey Open-File Report 75-3654 26 Pe 


Investigation of the coal reserves in the Ozarks section of 
Oklahoma and their potential users 

Friedmans Se. Aes 1974 

Oklahoma Geological Survey Final Report to the Ozarks Regional 
Commissions July 104 19744 117 pe 


Map of eastern Oklahoma showing locations of active coal minese 
1977-79 

Friedmans Se Ase and Sawyers Ke Cor 1982 

Oklahoma Geological Survey Map GM-24, 1 sheets, scale 1:500,000 


Geology of the Greenwood quadrangle, Arkansas~Oklahoma 
Haleys Be Res and Hendrickss Te Aes 1968 
U.S. Geological Survey Professional Paper S36-As 15 Fe 


Geology of the Van Buren and Lavaca quadrangless Arkansas and 
Oklahoma 

Haley» Be. Re» and Hendrickss Te. Ags 1971 

U.S. Geological Survey Professional Paper 657-As 41 Pe 
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Ground-Water Records’ for Eastern Oklahoma, Part 2 - 
Water-Quality Records for wellss Test-Holess and Springs 

HavenSs Je Se 

Geological Surveys Oklahoma Citys OKs Water Resources Div. 

Open-file report 78-3574 May 1978. 139 pep 

Journal Announcement: SWRA1121 


the UsS. Geological Survey has collected data on Oklahoma's 
ground-water resources’ since T9346 This report makes 
available both published and unpublished water-quality 
records for approximately 1,740 wellss test holess and 


springs in 39 counties in eastern Oklahoma. CWoodard-USGS) 


Ground-water records tor northeastern OQOklahoma--Part 1. 
Records of wells, test holess and springs 

HavenSe Je Ses and Bergmans Dz Lev 1976 

U.S. Geological Survey Open-File Report, 100 p. 


High-flow frequencies for selected streams in Oklahoma 
U.S. Geological Survey Open-File Report 78-161, 30 p. 


Low-flow characteristics of Oklahoma streams 
Huntzingers Te. Les 1978C 
UeS. Geological Survey Open-File Report 78-166 93 p. 


Maps and description of disturbed ana reclaimed surface-mined 
coal lands in eastern Oklahoma 

Johnsons Ke Sev 1974 

Oklahoma Geological Survey Map GM-17, 12 p. 3 mapss scale 
Tel2owlUO. 


GEOLOGY AND EARTH RESOURCES OF OKLAHOMA 

JOHNSON» Ke Ser BRANSONse Co Cor CURTIS» Nw Mz JRe HAMe We E.? 
MARCHERs MM. Ws 

GEOLOGICAL SURVEYs NORMAs OKLA. 

EDUCATIONAL PUBLICATION 14 1972. 8 Ps 7 MAPs 1 TABee 

Journal Announcements: SWRAU622 

THIS».ATLAS. .OF ,MAPS AND CROSS» SECTIONS. DESCRIBES. GEGROGs 
ANDO EARTH RESOURCES FOR OKLAHOMA. ROCKS OF EVERY GEOLOGIC 
PERIOD CROP OUT IN OKLAHOMA. ALTHOUGH MOST OF THESE 
ROCKS ARE OF SEDIMENTARY ORIGINs CONSOLIDATED FROM SEDIMENTS 
DEPOSITED DURING THE PALEOZOIC ERA, THEOL DE Sila Ak e PRECAMBRIAN 
GRANITES AND RHYOLITIES FORMED 1.05 TO 1.35 BILLION YEARS AGO. 
AVERAGE ANNUAL PRECIPITATION RANGES FROM ABOUT 16 INCHES IN 
THE WESTERN PANHANDLE TO AS MUCH AS 56 INCHES IN THE 
SOUTHEASTERN PART OF THE STATE. MAJOR GROUNDWATER AQUIFERS ARE 
STREAM DEPOSIauS CALLUVIUM, TERRACE DEPOSITS» AND THE OGALLALA 
FORMATION)» LIMESTONE, SANDSTONE, AND GYPSUM, LAIESE AQUIFERS 
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ARE ESTIMATED TO CONTAIN MORE THAN 300 MILLION ACRE-FEET OF 
WATER. THE ENTIRE STATE IS DRAINED BY THE ARKANSAS AND RED RIVERS 
AND THEIR TRIBUTARIES. EACH YEAR APPROXIMATELY 13 MILLION 
ACRE-FEET OF WATER FLOWS INTO THE STATE THROUGH THESE STREAMSs 
BPUMIGLION ACRE~FEET Is ADDED BY PRECIPITATION, AND 35 
MILLION ACRE-FEET FLOWS OUT. THE MINERAL CONTENT OF GROUNDWATER 
FROM STREAM DEPOSITS» LIMESTONE» AND SANDSTONE IS- TYPICALLY LOW 
TO MODERATEs AND THE WATER Is SUITABLE FOR MOST 
PURPOSES. HIGHLY MINERALIZED WATER» UNFIT FOR NEARLY ANY USEs 
IS PRESENT BENEATH FRESHWATER IN ALL PARTS OF PHE sms TALE s 
(WOODARD-USGS) 


Bibliography of abandoned coal-mine lands in Oklahoma 
Wohnsons Ke Se» Kidd» C. M.» and Butlers Rw Coe 1981 
Oklahoma Geological Survey Special Publication 81-2, 84 p. 


Geology and fuel resources of the southern part of the Oklahoma 
coal fields Part ed. The Lehigh districts coals Atokas and 
Pittsburg Counties 

Knechtels Me Mes 1957 

U.S. Geological Survey Bulletin 874-Be pe 91-149 


Statistical Summaries of Surface-Water-Quality Data for 
Selected Sites in Oklahoma, Through the 1975 Water Year 

Kurklinsg Je Ke 

Geological Surveys Oklahoma Citys OK. Water Resources Dive 

Geological Survey open-file report 79-2194 May 1979. 171 pe 1 
Figs 5 Tabs 4 Ref.»n 

Journal Announcement: SWRA1303 

Statistical summaries of surface-water-quality data for 47 
streams in Oklahoma have been compiled. Data for the period of 
record through the 1975 water year at each site were used to 
develop regression equations for specific 
conductance-constituent relationships for calciums, magnesiums 
sodiumes sodium plus potassiums bicarbonate, sulfates chlorides 
silicas and dissolved solids. Tables include minimum, meane 
and maximum values for selected constituents for the period of 
record through the 1975 water and for individual water years. 
(Woodard-USGS) 


NORTHEASTERN OKLAHOMA 

MARCHERs M. Ver BINGHAM, R. He 

GEOLOGICAL SURVEYs OKLAHOMA CITYs OKLA. 

OKLAHOMA GEOLOGICAL SURVEY MAP HA-2se 4 SHEETS» NO Wen ten Fel Ge 
MAP» 4 TABs 20 REFee 

Journal Announcement: SWRA0D622 

THIS 4-SHEET ATLAS DESCRIBES THE WATER RESOURCES FOR THE TULSAs 
OKLAHOMAs AREA. SURFACE WATER IS THE MAJOR SOURCE OF WATER 
uUSCD IN THE TULSA QUADRANGLE. THE TOTAL AMOUNT OF WATER 
USED IN 1968 IS ESTIMATED AT 25.4 BILLION GALLONS. APPROXIMATELY 
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86% OF THIS AMOUNT, OR ABOUT 21.8 BILLION GALLONS» WAS TAKEN 
FROM THE LAKES AND RIVERS OF THE AREAs THE REMAINING 3.6 BILLION 
GALLONS WAS PROVIDED BY GROUNDWATER DEVELOPMENT. THE MAJOR USE 
OF WATER WAS FOR MUNICIPAL AND INDUSTRIAL PURPOSES» WHICH 
ACCOUNTED FOR ABOUT 24 BILLION GALLONS, RURAL DOMESTIC PRUSE 
ACCOUNTED FOR THE REMAINING 1.4 BILLION GALLONS. THE MOST 
INTENSIVE AREA OF GROUNDWATER DEVELOPMENT IS IN OTTAWA COUNTY» 
WHERE » IN 1968 ABOUT 1.7 BILLION GALLONS WAS PUMPED FROM DEEP 
AQUIFERS FOR MUNICIPAL AND INDUSTRIAL USE. BECAUSE EGR @=aGe 
DIFFICULTY IN OBTAINING SUFFICIENT WATER OF GOOD QUALITY IN MANY 
PARTS® OF THE®F AREA? 33) PRURAL WATER DISTRICLS HAD BEEN 
ESTABLISHED BYS@ THES PENDS EOF, 19677 THESE APPROXIMATELY 15,000 
PEOPLE, ALL THE WATER WAS TAKEN FROM SURFACE-WATER SOURCES. 
(WOODARD-USGS) 


RECONNAISSANCE OF THE WATER RESOURCES OF THE FORT SMITH 
QUADRANGLE» EAST-CENTRAL OKLAHOMA 

MARCHER, MELVIN V. 

GEOLOGICAL SURVEYs OKLAHOMA CITY» OKLA. 

OKLAHOMA GEOLOGICAL SURVEY HYDROLOGIC ATLAS 14 1969. 4 SHEETS» 
TEXTSh GL FITG>PSaMAPD PSE TARD SCPRERR 

Journal Announcements: SWRAQ312 

THE GEOLOGY AND WATER RESOURCES OF THE FORT SMITH QUADRANGLE, 
OKLAHOMA ARE SHOWN BY A 4=-SHEET HYDROLOGICAL ATLAS CONSISTING OF 
A GEOLOGICAL MAPs A GROUNDWATER AVAILABILITY MAP» A GROUNDWATER 
QUALITY MAP, A MAP SHOWING DISTRIBUTION OF PRECIPITATION, 
HYDROGRAPHS» TABULATED DATAs AND DESCRIPTIVE TEXT. IN SOME 
PARTS OF THE FORT SMITH QUADRANGLE» WELLS READILY YIELD SEVERAL 
HUNDRED GALLONS OF WATER PER’ MINUTE SUITABLE FOR MOST 
PURPOSES» WHEREAS IN OTHER PARTS» SUPPLIES OF WATER SUFFICIENT 
FOR DAILY HOUSEHOLD USE ARE DIFFICULT TO OBTAIN AND MUCH OF THIS 
WATER IS OF POOR QUALITY. DIFFERENCES IN © WELL YIELD AND 
WATER QUALITY ARE CONTROLLED MAINLY BY THE TYPE OF ROCK IN WHICH 
A WELL IS COMPLETED. IN GENERAL» ALLUVIUM IS THE MOST FAVORABLE 
TYPE OF ROCK FOR LARGE WELL YIELDS, FOLLOWED BY TERRACE DEPOSITS 
IN LOCAL AREAS AvD THENs IN ORDER OF DECREASING FAVORABILITY-, 
WEATHERED CHERTs LIMESTONEs SANDSTONEs» AND SILTSTONE»s WITH SHALE 
THE LEAST FAVORABLE. IN ADDITION TO ROCK TYPEs GEOLOGIC 
STRUCTURE ALSO AFFECTS THE OCCURRENCE OF GROUNDWATER, 
PARTICULARLY IN THE NORTHEASTERN PART OF THE AREA’ WHERE 
SPRINGS AND SOME OF THE WELLS OF LARGER YIELD APPARENTLY OBTAIN 
WATER FROM ROCKS BROKEN BY FAULTING. MINOR STREAMS IN THE AREA 
GO DRY OR NEARLY DRY ALMOST EVERY YEAR. ALLUVIUM YIELDS 
GROUNDWATER OF THE BEST QUALITY AND SHALE TO POORESTs WHEREAS 
OTHER ROCK TYPES YIELD WATER WITH A QUALITY SOMEWHERE 
BETWEEN, GROUNDWATER THAT HAS BEEN IN CONTACT WITH CGAL BEDS IS 
USUALLY HIGHLY MINERALIZED ANDs IN SOME PLACESs UNFIT TO DRINK. 
COAL MINING AND OIL- AND GAS-FIELC DEVELOPMENT MAY ADVERSELY 
AFFECT THE WATER QUALITY LOCALLY. (KNAPP-USGS) 


Statistical summaries of streamflow recordss Oklahomas through 
1974 
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Mazes E. Dev 1975 
U.S. Geological Survey Open-File Reports 399 p. 


Ground water tne thepyeGcrand (Neosho) River basins kansas and 
Oklahoma : 

Mortons Re. Ber and Faders Se Weer 1975 

U.S. Geological Survey Open-File Report 75-366. 35 p. 


Geology and mineral resources of Washington Countys Oklahoma 
OakeSes Me Cee 1940 
Oklahoma Geological Survey Bulletin 62, 208p. 


Geology and mineral resources of Tulsa Countys Oklahoma 
Oakes» Me Cus 1952 
Oklahoma Geological Survey Bulletin 694 234 p 


Flood characteristics of Oklahoma streams 

Sauerse Ve Bes 1974 

U.S. Geological Survey Water-Resources Investigations 52-73, 
Bule ps 


Mineral resources of northeastern Oklahoma 
Ue. Se Geological Survey Bulletin 340-C, 43 p 


Water Type and Suitability of Oklahoma Surface Waters for 
Public Supply and Irrigation. Part 1: Arkansas River Mainstem and 
Verdigriss Neoshos and Illinois River Basins Through 1978 

Stoners Je De 

Geological Surveys Oklahoma Citys OK. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as PB82-142902. Price codes; A14 in paper 
copys AQ1 in’imicrofiches Geoloyical Survey Water-Resources 
Investigations 81-334 Mays 1981. 297 per 6 Figr 3 Tabs 14 Refs 

Journal, Announcement: SWRA1510 

Water-quality data in the Arkansas River mainstem and the 


Verdigriss Neoshos and Illinois River basins within Oklahoma 
were examined for water type and suitability for public water 
supply and irrigation’ use. The classification of water 


type was based on the relation of the major ions: each other 
within the range of measured specific conductance. The judgement 


of suitability for public supply use was based on the 
concentration levels and distributions o f selected 
constituents. The Wilcox irrigation classification scheme was 
used to relate sodium concentrations and the salinity 


SPstribution®etowethes use” of® the**water! for: 'irrigation.” The 
possibility of phytotoxic effects from boron was discussed where 
data were available. (USGS) 


Index of published surface-water-quality data for Oklahoma, 
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1946-1975 
Stoners Wis 1D. sug Cy 
U.S. Geological Survey Open-File keport Vi = 20.46 Teaiee Ue 


GEOHYDROLOGY OF THE LOWER VERDIGRIS RIVER VALLEY BETWEEN 
MUSKOGEE AND CATOOSAs CKLAHOMA 

TANAKAs He He 

GEOLOGICAL SURVEYs WASHINGTONs D.C. 

AVAILABLE FROM GPO» WASHINGTON, Die Ce204025= PRICE 75eCEMRa 
GEOLOGICAL SURVEY WATER-SUPPLY PAPER 1999-A, 1972. 23 Po Sek iGgee 
PLATE» 5 TABs 6 REF. ’ 

Journal Announcement: SWRAU519 

ALLUVIUM Is THE PRINCIPAL AQUIFER ALONG THE VERDIGRIS 
RIVER BETWEEN MUSKOGEE AND CATOOSAs OKLA. YIELDS-OF 3940870 
GALLONS OF WATER PE? MINUTEs ADEQUATE FOR MOST DOMESTIC AND 
STOCK USES~» ARE AVAILABLE IN ALMOST ALL AREAS UNDERLAIN BY 
ALLUVIUM. IN PLACES WHERE THE PROPORTION OF GRAVEL TO FINE 
MATERIAL IS HIGH, YIELDS KANGING FROM 10 TO 30 GPM ARE POSSIBLE 
FROM LARGE-DIAMETER WELLS. TERRACE DEPOSITS YIELD SMALL AMOUNTS 
OF WATER (1 TO FLUCTUATIONS.» IN RESPONSE TO SEASONAL CHANGES IN 
RECHARGE AND DISCHARGEs RANGE FROM 1 TOS52E eh. LONG-TERM 
FLUCTUATIONS ARE ABOUT 10 FEET IN THE ALLUVIUM AND ESS THAN a 
Pete UY Nee LHe TERRACE DEPOSITS RECHARGE TO THE ALLUVIUM IS 
MAINLY BY PRECIPITATION. RECHARGE MAINTAINS GROUNDWATER LEVELS 
ABOVE THE LEVEL OF THE VERDIGRIS RIVER. DISCHARGE FROM THE 
AEU Vie Mies BY SEEPAGE INTO THE RIVER AND Tous TRIBUTARIES 
AND BY EVAPOTRANSPIRATION. GENERALLY» THE QUALITY OF THE WATER 
IN THE ALLUVIUM AND TERRACE DEPOSITS IS SUITABLE FOR DOMESTICs 
STOCK s AND IRRIGATION USES. (KNAPP-USGS) 


FLOODFLOWS FROM SMALL DRAINAGE AREAS IN OKLAHOMA? PROGRESS 
REPORT AND DATA COM? ILATION 

THOUMAS +s We  OaeJ Raa CORE EN 7a Roms 

GEOLOGICAL SURVEY» OKLAHOMA CITYs OKLA. 

OPEN-FILE REPORT» 1974. 50 Po 19 FIGs 8 TABs 13 REF ae 

Journal Announcements: SWRAO0?16 

ANNUAL PEAK DISCHARGES AND BASIN AND ra CLIMATIC 
CHARACTERISTICS ARE SUMMARIZED FOR 103 SMALL-STREAM SITES IN 
OKLAHOMA, THE U.S. GEOLOGICAL SURVEY RAINFALL-RUNOFF MODEL WAS 
CALIBRATED FOR SIX SMALL WATERSHEDS. THE RAINFALL-~RUNOFF MODEL 
CAN BE USED TO EXTEND THE LENGTH OF FLOOD RECORDS FOR SMALL 
WATERSHEDS. RECORDS FROM FOUR SMALL WATERSHEDS WERE EXTENDED BY 
THE MODEL» AND SYNTHETIC FREQUENCY CURVES WERE COMPUTED FOR THESE 
SITES TO SHOW APPLICABILITY OF THE MODEL. (KNAPP-USGS) 


Techniques for Estimating Flood Discharges for Oklahoma Streams 

Thomass (We10e JresCorleyseRieks 

Geological Surveys Restons VA. Water Resources Dives and 
Geological Surveys Oklahoma Citys OK. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as PB-273 402, Price codes: AOQ9 in paper 
copys AO1 in microfiche. Water-Resources Investigations 77-54, 
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June 1977. 170 pe 20 figs 5 tabs 13 refs 3 append.» 

Journal Announcement: SWRA1106 

Statewide (Oklahoma) regression equations are defined for 
estimating peak discharges of floods having recurrence intervals 
Banging from 2 to 500'years. Contributing drainage areas 
main-channel slope and mean annual precipitation are the 
independent variables required for estimating flood discharges 
for rural streams. For urban streams the percentage of the basin 
that is impervious and served by storm sewers also is 
required. The regression equations are applicable for watersheds 
draining less than 2-500 sq mi that are not significantly 
affected by regulation. For rural streamss the regression 
equations are presented in graphical form for easy 
application. Annual peak datas basin and climatic 
characteristics» log-Pearson Type III statistics, and the 
flood-frequency relations are presented for 188 gaging 
stations. (Woodard=-USGS) 


Coal resources of Oklahoma 
Trumbull, Ae Ve Awe 1957 
U. Se Geological Survey Bulletin 104é-Jse p.j 307-382 


Water Resources Data for Oklahomas published annually since 
1975. : 

Geological Surveys Oklahoma Citys OK. Water Resources Div. 

Available from the National Technical Information Service, 
Springfield, 

Water resources data for Oklahoma consist of records of 
stages discharges and water quality of streamss stages contents, 
and water quality lakes or reservoirs. These data represent that 
part of the National Water Data System operated by the U.S. 
Geological Survey and cooperating State and Federal agencies in 
Oklahoma. (Kosco-USGS) 


WATER RESOURCES INVESTIGATIONS IN OKLAHOMA, 1968 

GEOLOGICAL SURVEYs WASHINGTONs D.C. 

GEOLOGICAL SURVEY REPORT OF INVESTIGATIONS FOLDER» 1 SHEET, 
1968. 6 FIGs 1 MAP.s 

Journal Announcements: SWRAUS20 

WATER RESOURCES STUDIES AND INVESTIGATIONS OF THE We Ss 
GEOLOGICAL SURVEY IN OKLAHOMA ARE SUMMARIZED. A SELECTED 
BIBLIOGRAPHY OF MATERIAL CONCERNING THE STATE Is INCLUDED. A 
mesoamiS GIVENS OF STATE AND FEDERAL AGENCIES, COUNTIES, AND 
CLES WHO COOPERATE IN DIFFERENT PARTS OF THE PROGRAM, THE 
HYDROLOGIC DATA NETWORK CONSISTS OF 160 PRIMARY. SECONDARY, 
AND WATER MANAGEMENT STREAMFLOW STATIONS, 254 GROUNDWATER 
CBSERVATION WELLS, AND 35 WATER QUALITY OBSERVING SITES. SMALL 
STATE MAPS SHOW PRINCIPAL SOURCES OF GROUNDWATERs AVERAGE ANNUAL 
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PRECIPITATION» AVEZAGE ANNUAL RUNOFFse DISCHARGE OF THE PRINCIPAL 
RIVERS» ANDO THE CHEMICAL QUALITY OF THE RIVERS. A MAPs SCALE 
35 MIL TO THE INCHs SHOWS BY SYMBOLS» NUMBERS» AND COLORED OUTLINE 
THE HYDROLOGIC DATA NETWORK AND INVESTIGATIONS IN OKLAHOMA 
IN JULY 1968. (CWOODARD-USGS) 


Water~Resources Investigations of the U.S Geological 
Surveys Water Resources Divisions Oklanoma District 

Geological Surveys Oklahoma City. OK. Water Resources Div. 

Oklahoma District reports January 1978. 91 ps 6 figs 2 tabs 114 
ref.»s 

Journal Announcement: SWRA1120 

This report is a summary of the 1978 program of the U.S. 
Geological descriptions of all active projects and the current 
status of each. A list of all published reports related to 
the water resources of Oklahoma is given. It contains listings 
of all streamflow gaging stationss water quality stationss 
and reservoir stations which the Geological Survey operates 
or publishes through cooperation with other State, local, 
and Federal agencies. Included are discontinued surface water and 
water quatity stations for which the Geological Survey has 
published records. Stations are listed by type and by cooperator 
and the number of stations funded by each cooperator is 
summarized. Maps show the locations of various types of 
stationss the locations of selected ground-water projects and an 
index of the two-degree sheets in Oklahoma LOG which 
hydrologic reconnaissance studies have been made, (Woodard-USGS) 
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Variations in the chemical character of the Susquehanna River 
at Harrisburgs Pennsylvania 

Andersons P. Wes 1963- 

U. S. Geological Survey water-Supply Paper 1779-Bs 17 pe. 


Field Investigation of Mine Waters in the northern Anthracite 
Fields Pennsylvania 

Barness Ivans Stuarts We Ter and Fishers De. Wee 1964 

U. S. Geological Survey Professional Paper 473-Bs 8 p. 


GUIDE TO THE AVAILABILITY QF HYDROLOGIC DATA, GREATER 
PITTSBURGH REGION» PENNSYLVANIA 

BEALL» R. M. 

GEOLOGICAL SURVEY» HARRISBURG» PA. 

OPEN“FILE REPORT 76-3526 MAY 1976. 12 Ps 1 PLATEs 33 REF.» 

Journal Announcement: SWRA0923 

ACTIVE PRIMARY-C)JLLECTION SITES FOR HYDROLOGIC DATA ARE SHOWN 
ON A MAP OF THE GREATER PITTSBURGH REGION CALLEGHENYs 
ARMSTRONG~s BEAVE?.» BUTLER» WASHINGTON, AND WESTMORELAND 
COUNTIES IN SOUTHWESTERN PENNSYLVANIA). THE SOURCES OF DATA-~-BY 
PUBLICATION OR RESPONSIBLE AGENC Y>~ARE DESCRIBED. SECONDARY 
DATA COLLECTION SITES HAVE NOT BEEN SHOWN ON THE MAPs BUT SEVERAL 
AGENCIES INVOLVED IN THIS ACTIVITY HAVE BEEN LCS a) 
HYDROLOGIC DATA ARE COLLECTED AT THE FOLLOWING NUMBERS OF 
IDENTIFIED SITES UNDER THE AUSPICES OF FEDERAL» STATEs AND 
INTERSTATE ORGANIZATIONSS PRECIPITATION OR TEMPERATURE 39, 
SURFACE-WATER STAGE OR DISCHARGE 82- SURFACE-WATER QUALITY 694 
AND GROUND-WATER LEVELS 7. (WOODARD-USGS) 


STREAM RECONNAISSANCE FOR NUTRIENTS AND OTHER WATER-QUALITY 
PARAMETERS» GREATER PITTSBURGH REGIONs PENNSYLVANIA 

BEALL» Re. Me 

GEOLOGICAL SURVEYs CARNEGIEs PA. 

AVAILABLE FROM THE NATIONAL TECHNICAL INFORMATION SERVICE. 
SPRINGFIELD, VA 22161 AS PB-241 493, $3:5'75 IN PAPER 
COPY, S2.c> IN MICROFICHE. WATER-RESOURCES INVESTIGATIONS 
50-745 FEBRUARY 1975. 47 Po 7 FIG» 2 PLATEs 4 TABs 30 REF.e 

Journal Announcements: SWRAG8&17 

EIGHTY-FIVE STREAM SITES IN AND NEAR THE SIX=COUNTY GREATER 
PITTSBURGH REGION WERE SAMPLED IN MID-JUNE 1971 AND AGAIN IN 
MID-OCTOBER 1972s DATA ARE REPORTED FOR 89 SITES 
CINCLUDING 4 SUBSTITUTE SITES SAMPLED IN THE SECOND’ PERIOD). 
DRAINAGE AREAS OF THE BASINS SAMPLED RANGED FROM 4,1 TO 19,500 
SQUARE MILES (10.6 TO 50-500 SQUARE KILOMETERS). THE 
CHEMICAL ANALYSES INCLUDE CONSTITUENTS OF THREE GENERAL GEASSES=* 
(1) NUTRIENTS» (2) ACTIVITY INDICATORS» AND (3) DOMINANT ANIONS. 
NUTRIENT CONCENTRATIONS WERE HIGH ENOUGH TO INDICATE POTENTIAL 
PROBLEMS AT ABOUT A QUARTER OF THE SAMPLING SHEE SS 
TEMPERATURE @ DISSOLVED OXYGENs AND PH VALUES INDICATED A 
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GENERALLY FAVORABLE CAPACITY FOR REGENERATION OR RECOVERY FROM 
DEGRADATION» ALTHOUGH A NUMBER OF STREAMS EAST OF THE ALLEGHENY 
AND MONONGAHELA RIVERS ARE MARGINAL OR LACKING IN THAT 
CAPACITY. REGIONALLY» SULFATE IS THE DOMINANT ION AND WAS 
OBSERVED IN CONCENTRATIONS OF 40 MILLIGRAMS PER LITRE OR MORE AT 
90% OF THE SITES. BICARBONATE EXCEEDED 100 MILLIGRAMS PER LITRE 
AT@a22n7SilTeéss A MODERATE TO HIGH DEGREE OF MINERALIZATIONs AS 
INDICATED BY CONDUCTANCE READINGS OF MORE THAN 500 MICROMHOS 
PER CENTIMETER AT HALF OF THE SAMPLING SITES» Ise 4 
CHARACTERISTICLOFETRE REGION'S SURFACE WATERS. (WOODARD-USGS) 


GROUNDWATER IN PENNSYLVANIA 

BECHER» Aw Ee 

GEOLOGICAL SURVEY» HARRISBURGs PA. 

AVAILABLE FROM BUREAU OF PUBLICATIONS» TENTH AND MARKET 
STREETS» HARRISBURGs PENN 17125. PENNSYLVANIA GEOLOGIC SURVEY 
EDUCATIONAL © SERIES NO 437 “OT0LR Hee P Reon FIGs 1 MAPs 2 TABs 46 
REF.» 

Journal Announcement: SWRA0411 

THE EXISTING KNOWLEDGE OF THE GROUNDWATER RESOURCES OF 
PENNSYLVANIA IS SUMMARIZED. IT WAS WRITTEN TO PROVIDE 
INDUSTRIAL AND CIVIL PLANNERSs DEVELOPERS,» MANAGERS se AND 
THE PUBLIC WITH SUPE CLE Ni, INFORMATION ABOUT STATEWIDE WATER 
RESOURCES TO MAKE INTELLIGENT» FUNDAMENTAL DECISIONS ABOUT THE 


FUTURE USE» DEVELOPMENT» AND PROTECTION OF THE 
GROUNDWATER. PENNSYLVANIANS USED ABOUT 6.6 BGD C(CRILLION GALLONS 
PER DAY) OF WATER IN 19664 EXCLUDING ELECTRIC POWER PLANT 


USE. ALTHOUGH ONLY 11% OF THE WATER WAS TAKEN DIRECTLY FROM 
GROUNDWATER SOURCES» 25; 709) 35%. OF SOTHES/ PEOPLE DERERDRIR 
GROUNDWATER FOR THEIR PERSONAL NEEDS. IN ADDITION, 55% OF 
WATER COMPANIES OBTAIN ALL THEIR WATERs AND ANOTHER 13% 
OBTAIN PART OF THEIR WATERs FROM GROUNDWATER SOURCES. TWENTY-ONE 
OF THE 67 PENNSYLVANIA COUNTIES OBTAIN MORE THAN HALF THEIR TOTAL 
WATER SUPPLIES FROM GROUNDWATER. BOTH REGIONAL AND LOCAL 
PROBLEMS OF WATER QUALITY EXIST IN PENNSYLVANIA. MANY OF THESE 
PROBLEMS ARE THE RESULT OF ACTIVITIES UNDERTAKEN IN THE PAST 
WITHOUT ADEQUATELY PROTECTING WATER RESOURCES. WATERS THAT FLOW 
FROM COAL MINES AND CONTAIN HIGH CONCENTRATIONS OF SULFURIC ACID 
AND IRON IN SOLUTION ARE THE MAJGR PROBLEM OF WATER QUALITY 
BOTH IN THE VOLUME OF WATER INVOLVED AND THE TOTAL AREA 
AFFECTED. SECOND ime) ACID MINE WATERS IN AREAL EXTENTs BUT 
EQUALLY SERIOUS» IS THE POLLUTION OF PENNSYLVANIASS STREAM AND 
GROUNDWATERS BY S:WAGE AND INDUSTRIAL WASTES. ANOTHER TYPE OF 
GROUNDWATER POLLUTION IS CAUSED BY CRUDE OIL AND SALINE 
WATERS MOVING UPWARD INTO FRESH WATER AQUIFERS EITHER THROUGH 
NATURAL OPENINGS OR THROUGH OIL AND GAS WELLS ABANDONED 
PRIOR TO THE WELL PLUGGING LAW OF 1951. (WOODARD-USGS) 


Stream quality in Appalachia as related to coal-mine drainages 
1965 (Duplicated see Alabama and W. Virginia). 
Bieseckers Je Ewes and Georges Jz Rev 1966 
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Pennsylvania Pennsylvania 
U.S. Geological Survey Circular 5264 27 p 


WATER RESOURCES OF THE SCHUYLKILL RIVER BASIN 

Bro sSeGkeRecJ. wbor LESCINSKY a do 7B. "wOO0Ds. CC. R. 

GEOLOGICAL SURVEYs HARRISBURG» PA. 

PENN DEP FORESTS AND WATERS» WATER RESOURCES BULL NO 30 MAY 
1968. 198 Ps 74 FIGs 68 TABs 95 REFse 1 APPEND.» 

Journal Announcement: SWRAQ221 

THE WATER RESOURCES OF THE SCHUYLKILL RIVER BASINes 
PENNSYLVANIA ARE EVALUATED BY A COMPREHENSIVE STUDY OF 
GROUNDWATER AND SURFACE WATER QUANTITY, QUALITY, AND USE. 
SPECIAL ATTENTION IS GIVEN 1 @ THE SR eiGates OF COAL MINING» 


URBANIZATION,» AND THE EFRECES OF RESTORATION AND WATER 
POLLUTION CONTROL OF THE SCHUYLKILL RIVER. IN MANY PARTS OF 
THE BASINe HUMAN ACTIVITIES ARE THE MOST IMPORTANT 


HYDROLOGIC FACTOR. COAL MINING AFFECTS BOTH GROUNDWATER AND 
SURFACE WATER QUALITY IN THE HEADWATERS AND CARFE CT S49 a He 
See mY OF THE SENTIREP MAINT ISTEMYU SOE? THE T#RIVER. RESERVOIR 
REGULATION AFFECTS THE FLOW OF SEVERAL TRIBUTARIES. PHILADELPHIA 
DIVERTS UP TO 91% OF THE STREAMFLOW OF THE SCHUYLKILL FOR PUBLIC 
SUPPLY. PUMPING IS LOWERING GROUNDWATER BEVECS IN MANY 
AREAS. MEAN ANNUAL RUNOFF IS 21.5 INCHES» OR 48% OF THE ANNUAL 
PRECIPITATION OF 44.7 INCHES. THE POPULATION OF THE BASIN LS 
1.47 MILLION» 91% SERVED BY PUBLIC SUPPLY. THE WATER PROBLEMS 
OF THE BASIN RESULT MAINLY FROM IWADEQUATE MUNICIPAL WATER 
SYSTEMS AND DEGRADATION OF SOURCES BY POLLUTION. (KNAPP=-USGS) 


Selected Water Resources Datas Clarion River and Red-Bank 
Creek Basinss Northwestern Pennsylvania--Part 2 

Buckwalters T. Fes Dodges C. Has Schiners, G. R. 

Geological Surveys Pittsburghs PA. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as PB80-104915, Price codes; AQ3 in paper 
copys A011 in microfiche. Geological Survey Water-Resources 
Investigations 79-19, July 1979. 135 ps» 51 Figs 8 Tabs 8 Ref. 

Journal Announcement: SWRA1311 

This report presents selected basic data collected during a 


study of the water resources of the Clarion River and 
Redbank Creek basins in northwestern Pennsylvania. 
Hydrologic information including data on aquiferss water 


levels» and yields is presented for 1,304 wells. Records for oy 
springs are also given. The report contains 83 chemical analyses 
of water samples collected from 30 stream sites and 300 analyses 
of water from 196 wells and 43 springs. Also inctuded are 103 
trace-element analyses. Monthly and annual means of ground-water 


levels for six observation wells are tabulated. Benthic 
invertebrate data from 136 stream sites are listed. focativons soft 
data-collection sites are shown on 50 page~size reductions o f 


7.5-minute topographic quadrangle maps. (Kosco-USGS) 


Water Resources of tne Clarion River and Redbank Creek basins 
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Buckwalters Te. Wes and otherss 1981 
U.S. Geological Survey Water-Resources Investigations 


Chemical quality of Surface waters in Pennsylvania 
Dortfors Ce. Nev and Andersons Pe. Wes 1963 
U.S. Geological SurveyeWater—Supplyearapen, 1619-We 50 p. 


AGT DHaTY CONTROL IN BALD EAGLE CREEK AND WEST BRANCH 
SUSQUEHANNA RIVERs CLINTON COUNTY, PENNSYLVANIA 

FLIPPO» H. Ne JR 

GEOLOGICAL SURVEYs HARRISBURGs PA. 

GEOLOGICAL SURVEY OPEN-FILE REPORT» FEBRUARY 19716 28 Peper 
2 REF.» 

Journal Announcement: SWRAQSO1 

REGRESSION ANALYSIS OF CHEMICAL AND PHYSICAL DATA COLEECTED 
ON BEECH CREEK IN CLINTON COUNTY, PENNSYLVANIA IN TwO 
CURVES THAT RELATE THE CONCENTRATION OF FREE HYDROGEN ION TO THE 
ELECTRICAL SPEC I Fane CONDUCTANCE OF THE WATER. THESE CURVES 
PROVIDE A MEANS OF ESTIMATING, THROUGH USE OF DATA TELEMETERED 
FROM A WATER-QUALITY MONITOR ON BEECH CREEKs THE ACID KOA DMI NORE 
STREAM AT ANY TIME. THESE ESTIMATES OF ACID LOADS IN BEECH 
CREEK ENABLE THE OPERATORS OF FOSTER JOSEPH SAYERS DAM ON 
BALD EAGLE CREEK TO RELEASE SUFFICIENT ALKALINE WATER FROM THE 
RESERVOIR TO PREVENT FISH KILLS IN LOWER BALD EAGLE CREEK 
THAT COULD BE CAUSED BY THE, AGIDA FROM? BEECH® CREEK. THE ACID 
CONTENT OF THE WEST BRANCH SUSQUEHANNA RIVER UPSTREAM FROM THE 
CL ay OF LOCK HAVEN USUALLY EAXIGIESEsDIS THE AMOUNT THAT CAN BE 
NEUTRALIZED BY BALD EAGLE CREEK. HOWEVER> INASMUCH AS THE 
ALKALINE CONTENT OF BALD EAGLE CREEK EXCEEDS THE AMOUNT 
REQUIRED TOD EFFECTIVELY NEUTRALUZE) THESACU DET YSOE BEECH CREEKs 
SOME WATER MAY BE CONSERVED IN THE RESERVOIR FOR THE PURPOSE 
OF IMPROVING THE QUALITY OF THE WEST BRANCH WHEN THE RIVER 14S 
UNUSUALLY ACID. (WOUDARD-USGS) 


Ground-water resourcess Allegheny River basin and part of the 
Lake Erie basins New York 

Frimpters Me. Hes 1974 

Allegheny River Basin Regional Water Resources Planning Board 
Report ARB-2, 98 Ds 


SUMMARY GROUND-WATER RESOURCES OF ALLEGHENY COUNTY-s 
PENNSYLVANIA 

GALLAHERs Je Te 

GEOLOGICAL SURVEY» HARRISBURGs PA. 
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PENNSYLVANIA GEOLOGICAL SURVEYs FOURTH SERIES, WATER RESOURCE 
BeROR WI So 7 ORS Se Se teReeteTELGPO1APUATEs 9° TABs "T2oREES » 

Journal Announcement: SWRAU724 

GROUNDWATER iS AVAILABLE IN ALLEGHENY COUNTY. PENNSYLVANIA 
FROM ROCKS OF MONONGAHELA, CONEMAUGHs AND ALLEGHENY GROUPS» 
AND FROM UNCONSOLIDATED QUATERNARY DEPOSITS. THE WASHINGTON 
FORMATION AND THE MONONGAHELA GROUP ARE NOT IMPORTANT AS 
AQUIFERS. THE CONEMAUGH GROUP CROPS OUT EXTENSIVELY NORTH OF THE 
OHIO AND ALLEGHENY RIVERS AND CONTAINS SOME OF THE MOST 
IMPORTANT AQUIFERS IN THE COUNTY: THE CONNELLSVILLE, MORGANTOWN, 
SALTBURGs- BUFFALO AND MAHONING SANDSTONES. THESE FORMATIONS 
ARE GENERALLY PERSISTENT AND WATERBEARING THROUGHOUT THE 
COUNTYs AND HAVE YIELDS RANGING FROM 1 OR 2 GPM TO 100 GPM. 
THE ALLEGHENY GROUP Is FOUND IN THE NORTHEASTERN PART OF THE 
COUNTRY. WITHIN THIS GROUP, THE MOST IMPORTANT AQUIFERS ARE THE 
FREEPORT SANDSTONE» WHICH YIELDS 5 TO 75 GPM, AND THE 
WORTHINGTON SANDSTONE.» WHICH GENERALLY YIELDS ENOUGH WATER FOR 
ALL DOMESTIC NEEDS. WATER SUPPLIES ARE ALSO AVAILABLE FROM 
THE QUATERNARY ALLUVIUM, WHICH Yare Ds FROM 5 TO 3000 GPM, 
DEPENDING UPON THE DEGREE OF SORTING BY GRAIN SIZE. GROUNDWATER 
IN THE YOUNGER GEOLOGIC FORMATIONS IS USUALLY LOW IN DISSOLVED 
SOLIDS» WHILE WATER FROM THE DEEPLY BURIED OLDER FORMATIONS Is 
HARD AND SOMETIMES HIGH IN CHLORIDES AND IRON. DESPITE HEAVY 
GROUNDWATER PUMPAGE IN ALLEGHENY COUNTY, THERE ARE- RELATIVELY 
PEWOTINSTANCES OF “OVERDRAFT. USE OF INDUCED INFILTRATION 
Phe PAEMOWED M2HIGH I PYVIELOSTAND RELATIVELY CLOSEWSPACING OF WELLS. 
DISCHARGE FROM ABANDONED STRIP AND DEEP MINES ES A MAJOR 
SOURGE TOF “POLEUTION. igh2 Taleayete ny sy le. Wek AND GAS WELLS THAT 
WERE DRILLED IN THE COUNTY ARE ANOTHER SOURCE. (KNAPP-USGS) 


Sediment Discharge from Highway Construction Near 
Port Carbons Pennsylvania 

Helms R. E. 

Geological Surveys Harrisburgs PA. Water Resources Div. 

Available from the National Technical Information Services 
Saningfietd>  *VA 1022161 t® ase PB=2800793% Price*codes; A13° in paper 
copys AQ1 in microfiche. water-Resources Investigations 78-35, 
oer 1978. 2? po 19 figs o'ref.s 

Journal Announcement: SWRA1120 

The effects of highway construction on suspended-sediment 
loads were studied in the upper reaches of the Schuylkill 
River baSins Schuylkill Countys Pennsylvanias from April 1975 
to March 1977. From March 1975 to October 19767 4.3 miles of 
State Route 209 was relocated throuyh the upper reaches of the 
basins a mountainous watershed with a drainage area of 27.1 
Square miles. About 16/V000 tons of suspended-sediment was 
discharged from the basin during the construction. The highway 
construction produced about 8-000 tons or 50 percent of the total 
sediment discharge. Steep slopess the availability of fine coal 
wastess coal-washing operationss and other land uses in the 
basin were responsible tor most of the remaining sediment 
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discharge. Seventy percent of the _ total suspended-sediment 
discharge occurred during eight storms. (Woodard-USGS) 


Hydrology of Area 34 Eastern Coal Provinces Pennsylvania 

Herbs We Jer Shaws Le Cor Browns De. Ee 

Geological Surveys Harrisburgs PA. Water Resources Dive 

Geological Survey Open-File Report 81-537 (WRI)-» September 
1981. 88 pr 65 Figs 26 Tabs 29 Refs Append.s 

Journal Announcements: SWRA1511 

Hydrologic data are presented for area 3 of the Eastern Coal 
Provinces 4/077 square miles of the lower Allegheny River 


basin in western Pennsylvania. Seventy-three streams were 
sampled three times during the 1979 and 1980 water years for 
specific conductances pHs aciditys alkalinity, dissolved 
and @tota Wasi Gon. dissolved and tctal manganeses dissolved 
sulfates and dissolved solids. benthic invertebrate populations 
were determined and botom material samples were analyzed 
for metals. Sixteen streams had pHs, aciditys alkalinity, total 
irons total manganeses and dissolved sulfate indicative of 
acid-mine drainage. These streams were most common in_ the 


Redbank and Blacklick Creek basins and in the Conemaugh and 
Lower Kiskiminetas River basins. Benthic invertebrates were not 
found ina7zii of 64 streams sampled. An additional 13 streams 
had low benthic invertebrate diversity indices. Low diversity 


indices were most common in the southern part of area 34 Low 
flows mean flows peak flows and flow duration data are 
presented ‘for’ ‘gaging “stations \inv\ areal 13. Techniques for 
estimating these data for ungaged sites are presented and 
referenced. The functions ofs and access tos the National 
water Data Exchanges National Water Data Storage and 
Retrieval System, and Office of Water Data Coordination 


are explained. (USGS) 


Hydrology of Area Ss Eastern Coal Provinces Pennsylvanias 
Maryland, and West Virginia 

Herbs We Jes Shaws Le Cos Lrowns De. Eo 

Geological Surveys Harrisburgs PA. Water Resources Div. 

Geological Survey Open-File Report 81-538 (WRI)s» September 
1981. 92 ps» 60 Figs 22 Tabs 37 Refs Appendes 

Journal Announcement: SWRA1511 

Hydrologic data are presented for area 5 of the Eastern Coal 
Provinces the 7384 square-mile Monongahela River basin in 
western Pennsylvanias western Marylands and north-central West 
Virginia. One hundred thirty-four streams were sampled about 
three times during the 1979 and 1980 water years for specific 
conductances pHs aciditys alkalinity dissolved and total irons 


dissolved and total manganeses dissolved sulfate, and 
dissolved solids. Benthic invertebrate populations were 
determined and bottom material samples were analyzed _ for 
metals. Eleven streams had pHs aciditys alkalinity, total 
irons fata t manganeses and dissolved-sulfate levels 
indicative of acid-mine drainage. These streams were most 
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common in the Tygart Valley River basins although indicators of 
acid-mine drainage were found throughout the Monongahela basin. 
No benthic invertebrates were found in 25 of 129 streams 
sampled. Such streams were most common in the Cheat and _ Tygart 
Valley River basins. Low flows mean flows peak flows and flow 
duration data are presented for gaging stations in area 5. 
Techniques for estimating these data for ungaged sites are 


presented and referenced. The functions of, and access tO0e 
the National Water Data tExchange,s, WATSTOREs and indexes to 
water-data activities in coal provinces are presented, 
(USGS) 


HYDROLOGY OF THE PLEISTOCENE SEDIMENTS IN THE WYOMING 
VALLEY~s LUZERNE COUNTY» PENNSYLVANIA 

HOLLOWELL» J. R. 

GEOLOGICAL SURVEYs HARRISBURGs PA. 

PENNSYLVANIA GEOLOGICAL SURVEY WATER RESOURCE REPORT 28% 
4TH SERIES» 1971. 77 Po 16 FIGs & PLATE» 7 TABs 27 REFse APPEND.» 

Journal Announcements: SWRAQSO5 

THICK ACCUMULATIONS OF GLACIAL TILL» OUTWASH DEPOSITS,» AND 
LAKE DEPOSITS UNDERLIE THE WYOMING VALLEY IN LUZERNE COUNTY.» 
PENN. OUTWASH DEPOSITS OF SAND AND GRAVEL OVERLYING THE LAKE 
DEPOSITS YIELD AS MUCH AS 1,200 GPM. THE GLACIAL DEPOSITS 
BENEATH THE VALLEY FLOOD PLAIN CONSTITUTE THE MOST 
IMPORTANT AQUIFER IN THE WYOMING VALLEY. THE AQUIFER Is USED 
ONLY FOR IRRIGATION AT PRESENT. RECHARGE TO THE AQUIFER, MAINLY 
FROM PRECIPITATION, Is ESTIMATED LO, SBE ts INCHES PER YEAR. 
NATURAL DISCHARGE FROM THE -GLACIAL DEPOSITS Is MAINLY BY 
SEEPAGE INTO THE STREAMS. OVER 1 BILLION GPD OF GROUNDWATER 
PROBABLY COULD BE OBTAINED BY PUMPING WELLS PLACED NEAR THE 
RIVER AND INDUCING WATER INTO THE AQUIFER FROM THE SUSQUEHANNA 
RIVER. THE INFILITRATION WATER WOULD HAVE A RELATIVELY CONSTANT 
TEMPERATURE »@ QUALITY» AND QUANTITY ADEQUATE FOR MUNICIPAL OR 
INDUSTRIAL USE~s THE GROUNDWATER IN THE GLACIAL DEPOSITS IS 
PREDOMINANTLY OF alle CALCIUM BICARBONATE-SULFATE TYPE» HIGH IN 
DISSOLVED SOLIDS. AND HARD. LOCALLY~s THE QUALITY IS AFFECTED 
ADVERSELY BY SURFACE DEPOSITS OF MINE WASTE WHICH 
CONTRIBUTE LARGE QUANTITIES OF LEACHED CALCIUMs IRON, AND 
SULFATE IONS TO THE GROUNDWATER. (WOODARD-USGS) 


Hydrology of the abandoned coal mines in the Wyoming Valley, 
Pennsylvania 

Hollowells, Je Reve 1974 

Open-File Report 74-237, 1974. 47 p. 6 figs 3 tabs» 5 refs 
Append. 75702128. 


GROUND-WATER RESOURCES OF LACKAWANNA COUNTY» PENNSYLVANIA 

HOLLOWELLs Je Rav KOESTERs H. E. 

SUSQUEHANNA RIVER BASIN COMMISSION, HARRISBURG,» PAws AND 
PENNSYLVANIA STATE GEOLOGICAL SURVEYs HARRISBURG. 

PENNSYLVANIA DEPARTMENT OF ENVIRONMENTAL RESOURCESs 
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HARRISBURG WATER RESOURCES KEPORT 414 1975. 106 Ps 26 FIGs 3 
PLATE» 20 TABs 28 REF.e 

Journal Announcement: SWRAO9DS5 

LACKAWANNA COUNTY COMPRISES AN AREA OF ABOUT 450 SQ MI IN 
NORTHEASTERN PENNSYLVANIA. THE CIO UNitey 1S BISECTED BY THE 
LAKAWANNA VALLEYs PART OF A STRUCTURAL BASIN CONTAINING THE 
NORTHERN ANTHRACITE FIELD. SINCE 1960, SUBURBAN DEVELOPMENT HAS 
CREATED A DEMAND FOR GROUNDWATER SUPPLIES. THE PRINCIPAL 
AQUIFER IS THE CATSKILL FORMATION, OTHER AQUIFERS ARE UTILIZED, 
BUTs BECAUSE OF THEIR SMALL AREAL EXTENT» THEY ARE RELATIVELY 
UNIMPORTANT. GROUNDWATER OCCURS MAINLY IN BEDDING PLANES,» 
JOINTS» FAULTS. AND OTHER FRACTURES IN THE ROCKS. WELLS 
DRILLED INTO THE FRACTURED ROCK AQUIFER HAVE YIELDS THAT RANGE 
FROM A HALF GALLON TO 300 GPM. WELLS DRILLED IN VALLEYS HAVE. A 
MEDIAN YIELD OF 50 GPM, WHICH IS ABOUT 40 TIMES THAT OF HILLTOP 
AND HILLSIDE WELLS. WATER FROM MOST WELLS TAPPING THE CATSKILL 
FORMATION IS OF GOOD QUALITY. {IT IS: ‘tOW ‘IN’ /DTSSOBVED 
SOLIDS AND IS PRIMARILY A BICARBONATE<TYPE WATER. MINE 
DRAINAGE ENTERS THE LACKAWANNA RIVER AT NUMEROUS POINTS ALONG 
ITS COURSE IN LACKAWANNA COUNTY. DISSOLVED-SOLIDS 


Ground-Water Quality and Data on Wells and Springs in 
Pennsylvanias Volume LI--Susquehanna and Potomac River Basins 

Koestéror HAREVAAM] When,  DSERG 

Geological Surveys Harrisourgs PA. Water Resources Div. 

Available ‘from “OFSSs USGSS)'B0x' 254254 Fed. Ctris0envenrs maa 
80225. Paper copy $17.252° Microfiche $3550. ‘Geological WSunvey 
Open-File Report 81-329, Marchs 1982. 131 pe 16 Figs 16 Tabs 2 
Refer 

Journal Announcement: SWRA1604 


Volume II of the Ground-Water Quality and Data on Wells and 
Springs in Pennsylvania presents ground-water quality and 
physical data on about 1-400 wells and springs mn the 
Susquehanna and Potomac River basins in Pennsylvania. 
Locations are shown on site-location maps derived from the 
hydrologic unit MaDe Codes showing the geologic age and 


aquifer are provided. (USGS) 


Ground-Water Quality and Data on Wells and Springs in 
Pennsylvanias Volume III--~Delaware River Basin 

KoesterstHes EF2 Mi llerekieeRs 

Geological Surveys Harrisburgs PA. Water Resources Div. 

OFS S 1a VSGS-s Box 25425 Fed. Ctr. Denvers, CO 80225. Paper 
copy $14.75 Microfiche 33.50. Geological Survey Open-File 
Report 81-330, Marches 19825 etihitp»B9SEiGse9. Tats 25Rets, 

Journal Announcement: SWRA1604 

Volume III of the Ground-Water Quality and Data on Wells and 


Springs in Pennsylvania presents ground-water quality and 
physical data on about 14250 wells and springs in the Delaware 
River basin in Pennsylvania. Locations are shown on 


site-location maps derived from the hydrologic unit map. Codes 
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showing the geologic age and aquifer are provided. (USGS) 


Ground-Water Quality and Data on Wells anun es pranosae in 
Pennsylvanias Volume I--Ohio and St. Lawrence River Basins 

Koesters He. Ewes Millers De. Re 

Geological Surveys Harrisburgs PA. Water Resources Dit 

Available from the OFSSs USGS Box 254254 Fed. (Ctr. denver 
co 802254 Prices: $12.00 in paper copys $3.50 in 
microfiche. Geological Survey Open-File Report 80-1119, November 
1980. 95 ps 15 Figs 15 Tabs e Refers 

Journal Announcements SWRA1414 

Volume I of the Groundwater Quality and Data on wells and 


Springs in Pennsylvania presents groundwater quality and 
physical data on about 1/200 well ard spring sites in the Ohio 
ano Ste Lawrence River basins. Locations are shown on 


site-location maps derived from the hydrologic unit map. Codes 
showing the geologic age and aquifer are provided. (USGS) 


WATER QUALITY AND DISCHARGE OF STREAMS IN THE LEHIGH 
RIVER BASIN» PENNSYLVANIA 

MCCARREN» EDWARD Fer KEIGHTONs WALTER Be 

GEOLOGICAL SURVEYe WASHINGTON, D2iCe DC, 2UG02e— =) © PIRNGE 
$0.35. GEOL SURV WATER-SUPPLY PAP 1879-H, P H1-H48s% 1969. 48 Pe 
11 FIGs 6 TABs 12 REFee 

Journal Announcement: SWRA0306 

THE LEHIGH RIVERs» 100 MILES LONGes Is THE SECOND LARGEST 
TRIBUTARY TO THE DEL AWARE RIVER. IT DRAINS 14364 SQ MI IN 4 
PHYSIOGRAPHIC PROVINCES. - THE LEHIGH RIVER BASIN INCLUDES 
MOUNTAINOUS AND FORESTED AREAS» BROAD AGRICULTURAL VALLEYS 
AND AREAS OF URBAN AND INDUSTRIAL DEVELOPMENT. IN THE HEADWATERS 
THE WATER IS OF GOOD QUALITY AND HAS A LOW CONCENTRATION OF 
SOLUTES. DOWNSTREAM» SOME TRIBUTARIES RECEIVE COAL-MINE DRAINAGE 
AND BECOME ACIDIC, OTHERS DRAIN AREAS UNDERLAIN BY LIMESTONE 
AND ACQUIRE ALKALINE CHARACTERISTICS... THE ALKALINE STREAMS 
NEUTRALIZE AND DILUTE THE ACID MINE WATER WHERE THEY MIX. THE 
DISSOLVED-OXYGEN CONTENT OF RIVER WATERs WHICH TeSeeHeaGitt IN THE 
UPPER REACHES OF THE STREAMs IS REDUCED IN THE LOWER REACHES 
BECAUSE OF LOWER TURBULENCE, HIGHER TEMPERATURE s AND THE 
RESPIRATION OF ORGANISMS. MOST OF THE RIVER WATER REQUIRES 
ONLY MODERATE TREATMENT FOR INDUSTRIAL USE AND PUBLIC 
DISTRIBUTION THROUGHOUT THE LEHIGH RIVER VIALEEY. AT TIMES.» 
HOWEVERs SOME SEGMENTS OF THE MAIN RIVER AND ITs TRIBUTARIES 
TRANSPORT INDUSTRIAL WASTES AND ACID COAL-MINE DRAINAGE. SINCE 
MAY 1966 AN INSTRUMENT INSTALLED BY HES UL Se GEOLOGICAL SURVEY 
AT EASTONs PAw»s HAS CONDUCTANCE, TEMPERATURE s AND DISSOLVED 
OXYGEN CONTENT. STREAMFLOW AND WATER QUALITY DATA ARE TABULATED. 
(KNAPP=-USGS) 


SUMMARY GROUND-WATER RESOURCES OF CLARION COUNTY, PENNSYLVANIA 
NEWPORTs Te. Ge 
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GEOLOGICAL SURVEYs HARRISBURGs PA. WATER RESOURCES ODOIV. 

PENNSYLVANIA GEOLOGICAL SURVEY BULLETIN W32s 1973. 42 Ps 6eb tae 
1 PLATE» 7 TABs 9 REF.» 

Journal Announcements: SWRAU704 

THE GEOLOGIC FORMATIONS IN CLARION COUNTY, PENNSYLVANIAs 
RANGE FROM THE MISSISSIPPIAN POCONO GROUP TO QUATERNARY 
ALLUVIUM ALONG SOME OF THE MAJOR STREAMS, DATA FROM MORE THAN 70 
WELLS DRILLED IN THE COUNTY INDICATE THAT THE HIGHEST 
GROUNDWATER YIELDS ARE OBTAINED FROM AQUIFERS IN THE POCONO 
GROUP AND IN THE ALLUVIUM DEPOSITS. WATER IN THE SANDSTONE AND 
LIMESTONE AQUIFERS OF THE CONSOLIDATED ROCKS OCCURS IN PORE 
SPACES AND IN SECONDARY OPENINGS SUCH AS FRACTURES AND SOLUTION 
CHANNELS. YIELOS FROM SANDSTONE IN THE POCONO GROUP VARY WIDELY, 
DEPENDING ON THE AMOUNT OF SHALE INTERBEDDED. Ye EC DS OF EESS 
THAN 50 GPM TO OVER 500 GPM HAVE BEEN REPORTED. IN THE 
POTTSVILLE GROUP, THE AVERAGE YIELD IS 28 GPM, BUTOLFL THES We bias 
PENETRATE BOTH THE UPPER AND LOWER SANDSTONE MEMBERS, THE® YEaeD 
MAY BE MUCH HIGHER. THE SANDSTONE AND LIMESTONE MEMBERS OF THE 
ALLEGHENY GROUP ARE RELIABLE SOURCES OF SMALL TO MODERATE 
AWHOUNTS OF GROUNDWATER AND WILL YELLED ADEQUATE AMOUNTS FOR 
DOMESTIC USE AT ALMOST ANY LOCATION DRILLED. EXCESSIVES FTRON@ TS 
THE MAIN WATER QUALITY PROBLEM IN GROUNDWATER OF CLARICN 
COUNTY. GROUNDWATER IN THE DEEPER AQUIFERS IS GENERALLY HIGHLY 
MINERALIZED. IN SOME CWOODWARD-USGS ) 


Summary Ground-Water Resources of Luzerne Countys Pennsylvania 

Newports T. G. 

Geological Surveys Harrisburgs PA. Water Resources Div. 
Resources Report 40, 1977. 63 ps 10 figs 1 plates 5 tabs 21 ref.es 

Journal Announcements: SWRA1101 

The geologic units in Luzerne Countys Paes include the 
unconsolidated Quaternary depositss the Pennsylvania Llewellyn 
and Pottsville Formations, the Mississippian Mauch Chunk and 
Pocono Formations, and the Devonian Catskill Formations 
marine bedss and Hamilton Group. Ground water occurs largely in 
the pore spacess secondary openingsSs and solution channels in 


the consolidated rocks. In the alluvium deposits along the 
Susquehanna’ River, yields of over 1,000 gpm have been 
reported from wells. The Llewellyn Formations marine bedses 


and Hamilton Group are the poorest of the bedrock aquifers. well 
yields range from less than 1 to 50 gpm and water is of poor 
quality. In the other bedrock aquiferss well yields range from 2 
tioh3'2 SU gipms and most wells produce soft water of good 
quality. Well-water samples collected outside of the mined areas 
were of acceptable quality. Ground water in the vicinity of 
the coal mines is yeneraly high in iron and sulfate. There is 
no known overdraft of ground water anywhere in the countys 
except in the vicinity of active miness where the water table 
1s being lowered to facilitate mining. The locations of sources 
of pollutions such as sanitary landfilts and septic tanks» are a 
major factor in the selection of well sites. The discharge 
from abandoned strip and deep mines is a major. source of 
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pollution. (Woodard-USGS) 


SUMMARY GROUND-WATER RESOURCES OF WASHINGTON COUNTY.» 
PENNSYLVANIA 

NEWPORT» Te. Ge 

GEOLOGICAL SURVEYs HARRISBURGs PA. 

PENNSYLVANIA GEOLOGICAL SURVEYs FOURTH SERIES. WATER RESOURCE 
REPORT 38% 1973. 32 Ps 5S FIGs 6 TABs 12 REF.» 

Journal Announcement: SWRAU?24 

GROUNDWATER IS AVAILABLE IN WASHINGTON COUNTY. PENNSYLVANIA, 


FROM ROCKS OF THE PENNSYLVANIAN MONONGAHELA AND 
CONEMAUGH GROUPS» THE PERMIAN-PENNSYLVANIAN WASHINGTON 
FORMATION, THE PERMIAN GREENE FORMATION» AND FROM 


UNCONSOLIDATED QUATERNARY DEPOSITS. THE ALLUVIUM IS GENERALLY 
PERMEABLE AND-s WHEN SATURATED, WILL YIELD MODERATE TO LARGE 
SUPPLIES OF WATER» DEPENDING UPON THE DEGREE OF SORTING BY GRAIN 
SIZE. GROUNDWATER IN A BEDROCK OCCURS LARGELY IN SECONDARY 
OPENINGS» SUCH AS JOINT PLANES OR SOLUTION OPENINGS. THE GREENE 
FORMATION AND THE MONONGAHELA GROUP ARE POOR’ WATERBEARERS 
BECAUSE OF THE SMALLNESS AND SCARCITY OF FRACTURES. THE 
WASHINGTON FORMATION CROPS OUT EXTENSIVELY IN THE COUNTYs BUT 
IS ALSO A POOR’ WATERBEARER. THE CONEMAUGH GROUP CROPS OUT 
IN THE EXTREME NORTHERN PART OF THE COUNTY AND ALONG SOME STREAM 
VALLEYS INU OC OTHERNSPARTSA UV OF. OTHE: COUNTY... THIS” GROUP TS) A SOURCE 
OF SMALL TO MODERATE SUPPLIES OF WATER- THE MEDIAN YIELD IS 5 
GPM. EXTREMES IN QUALITY ARE DUE TO S8BOTH MANMADE AND NATURAL 
CAUSES. THE MOST COMMON UNDESIRABLE CONSTITUENT OF THE 
GROUNDWATER IS IRON. WATER DRILLED IN AQUIFERS TOO FAR BELOW THE 
LEVEL OF THE MAJOR DRAINAGE ow STEMS SHOWS EXCESSIVE 
MINERALIZATION. THERE IS NO KNOWN OVERDRAFT OF WATER IN 
WASHINGTON COUNTY. THE GREATEST WATER PROBLEM IN THE COUNTY IS 
POLLUTION OF THE WATER RESOURCES BY DRAINAGE FROM COAL-MINING 
OPERATIONS. OIL AND GAS WELLS THAT WERE ABANDONED BUT NOT 
PROPERLY PLUGGED ARE ANOTHER SOURCE OF GROUNDWATER POLLUTION. 
(KNAPP-USGS) 


SUMMARY GROUND-WATER RESOURCES CF WESTMORELAND COUNTY», 
PENNSYLVANIA 

NEWPORTs T. Ge 

GEOLOGICAL SURVEYs HARRISBURGs PA. 

PENNSYLVANIA GEOLOGICAL SURVEY, FOURTH SERIES, WATER RESOURCE 
REPORT 374 1973. 49 Po 9 FIGs 1 PLATEs 6 TABs 12 REF ee 

Journal Announcement: SWRAO724 

GROUNDWATER IS AVAILABLE IN WESTMORELAND COUNTY~- PENNSYLVANIAs 
FROM ROCKS RANGING IN AGE FROM THE MISSISSIPPIAN POCONO GROUP TO 
QUATERNARY ALLUVIUM. THE ALLUVIUM OVERLIES BEDROCK IN THE 
MAJOR STREAM VALLEYS IN THE COUNTY. THE YIELDS OF WELLS DRILLED 
FROM 15 TO 85 FEET IN THE ALLUVIUM RANGE FROM 15 TO 700 GPM 
AND AVERAGE 230 GPM. OF THE CONSOLIDATED AQUIFERS» THE 
PENNSYLVANIAN CONEMAUGH ANDO ALLEGHENY GROUPS YIELD SMALL TO 
MODERATE SUPPLIES OF WATER. THE POTTSVILLE GROUP HAS 
VLEEDS OF 20 TO 500 GPM» DEPENDING ON WHETHER THE WELLS 
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PENETRATE THE FULL THICKNESS OF THE SANDSTONE. THE 
MISSISSIPPIAN POCONO GROUP IS DEEPLY BURIED THROUGHOUT MOST OF 
THES COUNTY -e ©BUTOIINSUATS OUTCROPS AREAST THERE ARE MANY HILLSIDE 
SPRINGS WHICH YELL OD 5S T0 100 GPM. MANY SAMPLES ARE HIGH) IN 
IRON CONTENT. IN THE WESTERN PART OF THE COUNTYs SALTWATER IS A 
PROBLEM IN ANY WELL DEEPER THAN 50 TO 100 FEET. THE AMOUNT 
OF GROUNDWATER USED FOR MOST PURPOSES HAS PROBABLY DECREASED DUE 
TO IMPROVED PLANT DESIGN AND TO THE USE OF MORE . EFE TERE Em 
MANUFACTURING TECHNIQUES. SINCE THERE IS RELATIVELY LITTLE USE OF 
GROUNDWATER IN THE COUNTYs THERE IS NO KNOWN OVERDRAFT. THE 
GREATEST WATER PROBLEM IN THE © COUNTY IS THE CONTAMINATION OF 
WATER RESOURCES BY DRAINAGE FROM COAL-MINING OPERATIONS. 
OTHER SOURCES OF POLLUTION ARE THE NUMEROUS OIL AND GAS WELLS 
THAT WERE ABANDONED BUT NOT PROPERLY PLUGGED. 
(KNAPP=-USGS) 


WATER RESOURCES INVESTIGATIONS IN THE SUSQUEHANNA RIVER BASIN 

PAGE sa lzn VevrmiOFAGER sm Penis 

GEOLOGICAL SURVEY» HARRISBURGs PA. 

PENNSYLVANIA DEPARTMENT OF FORESTS AND WATERS TECHNICAL 
BULLETINaA NOS 29 19:70. ¥ 1RSHEET Se 2) TAB IEMAP 

Journal Announcement: SWRAU4SO2 

ACTIVE AREAL PROJECTS IN THE SUSQUEHANNA RIVER BASIN OPERATED 
BAe Wink Was GEOLOGICAL SURVEY (WRD) IN COGPERATION WITH OTHER 
AGENCIES ARE SHOWN ON THIS HYDROLOGIC ATLAS AS FOLLOWS: (A) 
HYDROLOGY AND SEDIMENTATION OF THE COREY CREEK AND BIeK RUN 
WATERSHEDS, (B) SURFACE-WATER QUALITY OF THE WEST BRANCH 
SUSQUEHANNA RIVER BASIN, (€) ACIDITY OF BEECH CREEK, 
(D) SURFACE-WATER QUALITY OF THE WEST BRANCH SUSQUEHANNA BASIN IN 
TRE Vel Col Noy DANVILLE» PA.- CFXYHYDROLOGY AND SEDIMENTATION OF 
THE BIXLER RUN WATERSHED, (G) WATER’ RESOURCES OF (THE 'SWATARA 
CREEK BASIN, CH) GEOLOGY AND HYDROLOGY OF THE MARTINSBURG SHALE 
IN CENTRAL DAUPHIN COUNTY» PA.ws (1) VARIATIONS IN THE CHEMICAL 
CHARACTER OF THE SUSQUEHANNA RIVER AT HARRISBURG» PA os {a9 
HYDROLOGY OF LIMESTONES IN THE LEBANON VALLEY, (K) HYDROLOGY OF 
THE NEW OXFORD FORMATION IN ADAMS AND YORK COUNTIESs PAs CL) 
HYDROLOGY OF THE NEW OXFORD FORMATION IN LANCASTER COUNTY, PA.w? 
(M) HYDROLOGY OF THE CARBONATE ROCKS OF THE LANCASTER 
QUADRANGLEs LANCASTER COUNTY, PAws CN) HYDROLOGY OF Walls 
METAMORPHIC AND IGNEOUS ROCKS OF CENTRAL CHESTER COUNTY, PAss 
AND (0) RECONNAISSANCE OF THE CHEMICAL QUALITY OF MARYLAND 
STREAMS. LISTED AREs 150 SELECTED’ REPORTS DEVOTED EXCLUSIVEGHE Re 
OR CONTAINING DATA ON WATER IN THE SUSQUEHANNA RIVER- BASIN. 
(WOODARD-USGS) 


SUMMARY GROUND-wATER RESOURCES OF ARMSTRONG COUNTY, 
PENNSYLVANIA 

POTHe st saw. 

GEOLOGICAL SURVEYs HARRISBURGs PA. 

PENNSYLVANIA GEOLOGICAL SURVEYs FOURTH SERIES» WATER RESOURCES 
REPORT 34, 1973. 38 Ps» 6 FIGs 1 PLATE» 7 TABs 27 REF.e 
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Journal Announcement: SWRAO724 

GROUNDWATER OCCURS IN ARMSTRONG COUNTYs PENNSYLVANIA IN 
UNCONSOLIDATED DEPOSITS ALONG THE STREAM VALLEYS» ESPECIALLY THE 
ALLEGHENY RIVER» AND IN FRACTURES IN, STHEJGEDROCKsS NIEVOSSBOF 
WELLS IN THE UNCINSOLIDATED DEPOSITS AVERAGE ABOUT 400 GPM AND 
YIELDS AS HIGH AS 14100 GPM HAVE BEEN REPORTED. WELLS DRILLED 
INTO THE BEDROCK YIELD CONSIDERABLY LESS WATER THAN THOSE IN- THE 
UNCONSOLIDATED MATERIAL. THE AVERAGE Votue (aiD OF WELLS IN THE 
BEDROCK IS ABOUT 25 GPM, ALTHOUGH SOME WELLS YIELD LESS THAN 1 
GPM AND SOME AS MUCH AS 350 GPM. THE WATER Is GENERALLY 
HARD AND HIGH IN CALCIUM, MAGNESIUM, SULFATE AND IRON. WATER 
FROM DEEPLY BURIED ROCKS IS ALSO HIGH IN CHLORIDE. THERE® TSHNO 
KNOWN OVERDRAFT OF GROUNDWATER, BUT OVERDRAFT IS POSSIBLE IN 


THE FUTURE. THEOE LUCATIONSEU OFM *SOURCESNTOFIPOLLUTION, ‘ISUCH 
AS SANITARY LANDFILLS AND SEPTIC TANKS» ARE A MAJOR FACTORSLAN 
PReSTSELECTION OF MWELL SITES. THES VEN EFORWATERDEPROBEEM, 21S 


CONTAMINATION BY DRAINAGE FROM COAL-MINING OPERATIONS. OTHER 
SOURCES OF CONTAMINATION ARE THE HUNDREDS OF OIL AND GAS WELLS 
THAT WERE ABANDONED BUT NOT PROPERLY PLUGGED. THE CASINGS HAVE 
BEEN REMOVED OR ARE SEVERELY CORRODED» ALLOWING SALTWATER- TO 
RISE IN THE BOREHOLES AND CONTAMINATE SHALLOW FRESHWATER 
AQUIFERS. (KNAPP-USGS) 


SUMMARY GROUND-WATER RESOURCES OF BEAVER COUNTY» PENNSYLVANIA 

POTHs Ce. We 

GEOLOGICAL SURVEY» HARRISBURGs PA. 

PENNSYLVANIA GEOLOGICAL SURVEYs FOURTH SERIESs WATER RESOURCE 
PEPOR 1. 3979949732 °392P504 FIGe T° PLATE, TAR ABZECte. REEL 

Journal Announcement: SWRAOG724 

GROUNDWATER IS AVAILABLE IN BEAVER COUNTY, PENNSYLVANIA, . FROM 
ROCKS OF THE PEVNSYLVANIAN MONONGAHELA» CONEMAUGHs ALLEGHENY-, 
AND POTTSVILLE GROUPS AND FROM UNCONSOLIDATED QUATERNARY 
DEPOSITS. GROUNDWATER OCCURS LARGELY IN THE UNCONSOLIDATED 
QUATERNARY ALLUVIAL DEPOSITS THAT ARE PRESENT AS LERRAIGES 
AND MODERN FLOOD PLAINS ALONG Wale MAJOR STREAMS OF THE 
COUNTY. YeRElRDis OF OVER 1000 GPM HAVE BEEN REPORTED FROM 
WELLS DRE ED IN THESE ALLUVIAL DEPOSITS. SMALL SUPPLIES OF 
WATER ARE ALSO AVAILABLE IN THE BEDROCK, BUT THE WATER ES 
GENERALLY OF POOR QUALITY. MOSTOOFIARE WATERMAS? OFS ACCEPTABLE 
QUALITY. THE WATER 1S GENERALLY HIGH IN IRON, AND MUCH OF Tee 
BEDROCK BELOW SEVERAL HUNDRED FEET MAY CONTAIN SALTWATER. THERE 
IS NO KNOWN OVERDRAFT OF GROUNDWATER ANYWHERE IN THE COUNTY. THE 
LOCATIONS OF SOURCES OF POLLUTICN,s SUCH AS SANITARY 
LANDFILLS AND SEPTIC TANKS~s» ARE A MAJOR FACTOR IN THE SELECTION 
DFP WERLOSATES. THE DISCHARGE FROM ABANDONED STRIP AND Deer 
MINES Is A MAJOR SOURCE OF POLLUTION, OIL AND GAS WELLS THAT 
WERE ABANDONED AND NOT PROPERLY PLUGGED ARE ANOTHER SOURCE 
OF POLLUTION. (KNAPP-USGS) 


SUMMARY GROUND-WATER RESOURCES OF BUTLER COUNTY, PENNSYLVANIA 


POTHs C. W. 
GEOLOGICAL SURVEYs HARRISbURGs PA. 
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PENNSYLVANIA GEOLOGICAL SURVEYs FOURTH SERIES» WATER RESOURCES 
REPORT 36 1973. 49 Po 4 FIGs 1 PLATE» 7 TABs 27 REFee 

Journal Announcement: SWRAU724 

GROUNDWATER IS AVAILABLE IN BUTLER COUNTY, PENNSYLVANIA FROM 
ROCKS OF THE MISS Sis BP PSLAN POCONO GROUP.» THE PENNSYLVANIAN 
CONEMAUGHs ALLEGHENY, AND PaO) TE TP SW IG Lat le GROUPS ~» AND FROM 
UNCONSOLIDATED QUATERNARY DER CSisise THE QUATERNARY OUTWASH 
DEPOSITS AND SOME OF THE QUATERNARY LACUSTRINE DEPOSITS ARE 
HIGHLY PERMEABLE AND ARE CAPABLE OF YIELDING 100 GPM OR MORE TO 
WEES? ROCKS OF THE CONEMAUGH GROUP UNDERLIE ABOUT 
TWO-THIRDS OF THE COUNTY. REPORTED YIELDS OF WELLS IN THE 
CONEMAUCH RANGE FROM LESS THAN 5 GPM TO MORE THAN 100 GPM, 
ABOUT HALF OF THE WELLS YIELD 20 GPM OR MORE. THE ALLEGHENY 
GROUP CROPS OUT IN THE NORTHERN HALF OF THE COUNTY AND ALONG THE 
MAJOR STREAMLAVALLEYSA THROUGHOUT TSIHE COUNTY. THIS. GROUP IS 
CAPABLE OF SUPPLYING MODERATE AMOUNTS OF WATER TO WEES? YIELDS 
RANGE FROM LESS THAN 5S GPM TO MORE THAN 100 GPM, AND ABOUT HALF 
THE WELLS YIELD 50 GPM OR MORE. THE POTS ViPbie GROUP CROPS 
OUT ALONG THE MAJOR STREAM VALLEYS IN THE NORTHERN PART OF THE 
COUNT Yas YIELDS OF WELLS IN THE POTTSVILLE RANGE FROM LESS THAN 
5 GPM TO MORE THAN 300 GPM, AND AVERAGE 36 GPM. THE BURGOON 
SANDSTONE OF THE POCONO GROUP OCCURS IN THE NORTHEASTERN PART OF 
THE COUNTY ALONG THE ALLEGHENY RIVER AND THE LOWER REACHES OF 
BEAR CREEK. ia IS AN EXic EC WENT AQUIFER, REPORTED YEILOS 
RANGE FROM 9 TO 26U GPM AND AVERAGE 8&2 GPM, HIGH IRON CONTENT IS 
THE MAIN WATER QUALITY PROBLEM IN THE COUNTY. THERE Is NO 
KNOWN OVERDRAFT OF GROUNDWATER. THE «+ LOCATIONS» OF 1 NSOURCER aE 
POLLUTION, SUCH AS SANITARY LANDFILLS AND SEPTIC TANKS.» ARE A 
MAJOR. FACTORS IN THE SELECTION! OF WELDRSHMES tae DISCHARGE FROM 
ABANDONED SRR AND DEEP MINES IS A MAJOR SOURCE OF; POLLUREONG 
OIL AND GAS WELLS THAT WERE ABANDCNED AND NOT PROPERLY PLUGGED 
ARE ANOTHER SOURCE OF POLLUTION. (CKNAPP-USGS) 


Effects of Strip Mining the Abandoned Deep Anna S Mine on the 
Hydrology of Babb Creeks Tioga Countys Pennsylvania 

Reeds USO As 

Geological Surveys Harrisburgs PA. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as PB&1-1213374 Price codes: A003 in paper 
copys AQ) ine maicirote chen Geological Survey water-Resources 
Investigations 80-53, August, 1980. 41 ps» 16 Figs 13 Tabs 8 Refs 

Journal Announcement: SWRA1413 

Daylighting (strip mining of coal seams previously deep mined) 
operations are being conducted on the Anna S Mines that underlies 
about 850 acres that are drained by three major discharges. 
The Hunter Drift drains an underground area of about 400 


acres»s the Anna S 1 main entrys an area of 330 acress and 
Mitchel 2 discharge an area of about 120 acres. As of August I1-s 
1979, about 55 acres (15%) had been daylighted in the Hunter 


Drift basins about 15 acres (5%) in the Anna S main entry basin 
and about 30 acres (25%) in the Mitchel basin. The acidity 
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of the Mitchel 2 discharge changed the mosts from 176 milligrams 
per Ulster, (Cas? Cal03) in Or 527 O60 to) 1 74190" Gne 1978=-79% an 
increase of 580%. The acidity of the Hunter Drift discharge 
increased from 348 milligrams per liter during 1975-76 to 710 
milligrams per liter during 1978-794 an increase of 100%, The 
acidity of Anna S 1 increased about 45%, (USGS) 


WATER RESOURCES INVESTIGATIONS IN THE UPPER OHIO RIVER BASIN 

POsGOWse Could 2 SCOLkLks M. 8B. JR 

GEOLOGICAL SURVEY» HARRISBURG» PA. 

PENNSYLVANIA DEPARTMENT OF FORESTS AND WATERS TECHNICAL 
BULLETIN NO 14 1970. 1 SHEETs 2 TABs 1 MAP oe 

Journal Announcements: SWRAU4SOD2 

ACTIVE AREAL PROJECTS IN THE UPPER OHIO RIVER BASIN OPERATED BY 
THE ie SA GEOLOGICAL SURVEY (CWRD) LARGELY IN COOPERATION WITH 
OTHER AGENCIES.» ARE SHOWN ON THIS HYDROLOGIC ATLAS AS 
FOLLOWS: (A) GROUND=WATER RESOURCES» ALLEGHENY RIVER BASIN AND 
PART OF THE LAKE ERIE BASIN» NEW YORK, (B) SURFACE-WATER 
RESOURCES OF THE ALLEGHENY RIVER BASIN AND PART OF THE LAKE ERIE 
BASIN» NEW YORK; CC) CHEMICAL QUALITY OF STREAMS, ALLEGHENY 
RIVER BASIN» NEW YORKs (€D) GEOLOGY AND GROUND-WATER RESOURCES OF 
WESTERN CRAWFORD COUNTY, CE) GEOLOGY AND GROUND-WATER 
RESOURCES OF THE SHENANGO AND STONEBORO QUADRANGLES=, CF) 
INVESTIGATION OF PRINCIPAL AQUIFERS IN NORTHEASTERN OHIO, 
AND (G) ROARING CREEK-GRASSY RUN ACID MINE DRAINAGE 
INVESTIGATIONS OR CONTAINING DATA ON WATER IN THE OHIO RIVER 
BASIN AND 45 SELECTED REFERENCES ON HYDROLOGY. (WOODARD-USGS) 


Hydrology of Area 4 Eastern Coal Provinces Pennsylvanias Ohioes 
and West Virginia 

Roths De Kes Engeikes M. Je Jr 

Geological Surveys Columbuss OH. Water Resources Div. 

Geological Survey Open-File Report 81-343 (WRI), July-s 1988n 
62 pe 41 Refs 3 Append.» 

Journal Announcements: SWRA1511 

Area 4 Cone of the 24 hydrologic areas defining the 
Eastern Coal Province) Asulocatedseatuithe fnorthern end .sofasthe 
Eastern Coal Province in eastern Ohios northern West Virginias 
and western Pennsylvania. It is part of the upper Ohio River 
basins which includes the Beavers Mahonings and Shenango 
Rivers. The area is underlain by rocks of the Pottsville, 
Alleghenys Conemaughs Monongahela Groups (or Formations) and 
Dunkard Group. Area 4 has a temperate climate with an annual 
average rainfall of 38 to 42 inches, MOSTICOTN BITS area is 
covered by forest. The soils have a high erosion potential where 
the vegetation cover is removed. In response to Public Law 
95-874 132 sites were added to the existing surface-water 
data-collection network in area 4, At these added sitess 
collected data includes discharges water quality, sediments 
and biology. The data are available from computer storage 
through the National Water Data Exchange (NAWDEX) or the 
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published annual Water Resources Data reports for Ohi0s 
Pennsylvanias and West Virginia. Hydrologic problems related to 
mining are; (1) Erosion and increased sedimentations and (2) 
degradation of water quality. Erosion and sedimentation 
are associated chiefly with surface mining. Sediment yields 
increase drastically when vegetation is removed from the 
highly erosive soils. Degradation of water quality can be caused 
by acid-mine drainage from underground and surface mining. More 
than half the acid-mine drainage effluent in area 4 comes’ from 
underground mines. The rest seeps from abandoned surface mines. 
Usually in reclaimed surface mines the overburden is replaced in 
such a short time after the coal is taken out that oxidation of 
acid-forming minerals» commonly pyrite or marcasites is not 
complete or is neutralized by the buffering action of 
calcareous minerals in the soils. (USGS) 


Geology and Groundwater Resources of Western Crawford County, 
Pennsylvania 

Schiners Ge. Rese Gallahers J.T. 

Geological Surveys Harrisburgs PA, Water Resources ON. 

Pennsylvania Geological Surveys Fourth Series, water Resource 
Report 464 1979. 103 pe 4 Figs 3 Platess 6 Tabs 31 Ref. 

Journal Announcement: SWRA1306 

This report provides the necessary information on ground 
water (well water) to estimate with reasonable accuracy the 
casing requirementss potential yield, and quality of water 
yielded by wells drilled in western Crawford Countys Pa. Tt 
should also help to understand why some wells are better than 
others nearbyes even though they have the same depth. The report 
can be used as a guide by water managerss well drillerss and 
homeowners to help choose sites for maximum yield. The text 
contains a description of the aquifers (water-yielding rocks),s 
data’ onvedepthsiland -yielusi iofsweltss and information on the 
chemical quality of the ground waters and is accompanied by 
geologic maps and a well location map. (Woodard-USGS). 


Geology and Ground-Water Resources o f Northern 
Mercer Countys Pennsylvania 

Schiners7G. ReeuKimmel s7G.? Ee 

Geological Surveys Harrisburgs Pa. Water Resources Dive 
Resources Report 334 1976. 136 pe 12 figs 8 platess 4 tabs 43 
ref.-s 

Journal Announcement: SWRA1009 

The Shenango and Stoneboro 15-minute quadrangles are about 560 
miles north of Pittsburghs Pa. These two quadrangles comprise 
the following "ess minute quadrangles, Greenville West, 
Greenville East~s Sharpsvilles Fredonias Hadleys New Lebanons 
Jackson Centers and Sandy Lake. The land surface of the area is 
a maturely dissected plateau covered almost entirely by glacial 
deposits of the Kent ice sheet (Wisconson Stage). The glacial 
deposits range in thickness from 9 to as much as 400 feet. The 
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bedrock is mapped in detail and consists of rocks of Devonian, 
Mississippians and Pennsylvanian age. The rocks of Devonian age 
are not exposed in the area but are present beneath the glacial 
deposits in deep bedrock valleys. The Missuss Voptane lrocks 
are found along. valley sides and some valley bottomss and 
the Pennsylvanian rocks yenerally underlife the uplands. 
Maximum yields of bedrock wells seldom exceed 100 gpm 
(gallons per minute), but a yield of 300 gpm is reported from 
one well in the lower member of the Shenango Formation. 
Potable water can be obtained everywhere in the area. 
(Woodard-USGS) 


AN APPRAISAL OF THE GROUND-WATER RESOURCES OF THE UPPER 
SUSQUEHANNA RIVER BASIN IN PENNSYLVANIA 

SEABERs» PAUL R. 

GEOLOGICAL SURVEYs WASHINGTONs D. C. 

PREPARED IN COOPERATION WITH ATOMIC ENERGY COMM. GEOL 
SURV INTERIM GROUNDWATER REP», AUGUST 1968. 75 Po 6 FIGs 5 TABs, 14 
REF.» 

Journal Announcement: SWRAG209 

THE AVAILABILITY~, QUANTITYs QUALITYs VARIABILITYs AND COST OF 
DEVELOPMENT OF THE GROUNDWATER RESOURCES IN THE UPPER 
SUSQUEHANNA RIVER BASIN IN PENNSYLVANIA ARE DESCRIBED AND 
APPRAISED BY GEOLOGICAL FORMATIONS AND BY AREAS OF ie STATE. 
WATER MOVES FROM THE GROUND INTO MOST OF THE STREAMS OF THE AREA 
WITH A CONSEQUENTLY LARGE EFFECT ON SURFACE WATER QUANTITY 
AND QUALITY. IN MOST OF THE AREA, DEVELOPMENT OF GROUNDWATER 
SUPPLIES IS FAR BELOW THE POTENTIAL MAXIMUM DEVELOPMENT. TABLES 
SHOW ESTIMATED SPEGTERE CAPACITIES AND YIELDS», WELL DESIGNS,» 
AND COSTS OF HYPOTHETICAL WELLS IN THE GEOLOGIC UNITS ORMPATRE 
AREA. WATER CHEMICAL ANALYSES FROM WELLS IN ALL THE GEOLOGIC 
UNITS ARE ALSO TABULATED. (KNAPP-USGS) 


Bituminous coal fields of Pennsylvanias, Part Il 
Sisler, HL Dee 1961 
Pennsylvania Geological Survey Bulletin M6s 511 p. 


Quality of Surface Water in the Coal-Mining Areas of Western 
Maryland and Adjacent Areas of Pennsylvania and West Virginia 
from April 1979 to June 1980, (duplicated see Maryland). 

Staubitzs W.-W. 

Geological Surveys Towsons MD. Water Resources Div. 

Available from OFSSs USGS Box 25425, Fed. Ctr. Denver, CO 
80225. Paper ecopy *$1439755" Mierotichers3s.505% Geological’ Survey 
Open-File Report 81-812, Augusts 1951. 103 ps 1 Bigsy 6O¥é6Tabsue7 
Ref.» 

Journal Announcement: SWRA1510 


Water Resources of Greene Countys Pennsylvania-Appalachian Coal 
Basin 
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Stoners Je Des williamss De. Re» Buckwalters To. Fer Felbingers 
J and Pattisone Ks ide 
PaDER Water resources report. 


GEOHYDROLOGIC RECINNAISSANCE OF THE UPPER POTOMAC RIVER BASIN 

TRAINER se FamWeen WALK NiGivan brome A cur. te 

GEOLOGICAL SURVEYs RESTONes VA. 

AVAILABLE FROM SUPT OF DOCUMENTSs GPOs WASHINGTONs DC 20402, 
PRICE Shel oe WATER=SUPPLY PAPER 2035.4 1975. 68 Ps 164kI1Geee 
PLATEs 10AFAB 2053 REEGs 

Journal Announcements: SWRAU8&23 

THE UPPER POTOMAC RIVER BASINs IN THE CENTRAL APPALACHIAN 
REGION IN PENNSYLVANIAs MARYLANDs VIRGINIA, AND WEST VIRGINIA, 
IS A HUMID TEMPERATE REGION OF DIVERSE FRACTURED ROCKS. THREE 
GEOHYDROLOGIC TERRANESs» WHICH UNDERLIE LARGE PARTS OF THE BASIN,s 
ARE DESCRIBED IN TERMS OF THEIR AQUIFER CHARACTERISTICS AND OF 
THE MAGNITUDE AND DURATION OF THEIR BASE RUNOFF s Ca) FRACTURED 
ROCK HAVING A THIN REGOLITH,s €2) FRACTURED ROCK HAVING A THICK 
REGOLITHs AND (3) CARBONATE ROCK. CRYSTALLINE ROCK IN THE 
MOUNTAINOUS PART OF THE BLUE RIDGE PROVINCE AND SHALE WITH 
TIGHT SANDSTONE IN THE FOLDED APPALACHIANS ARE COVERED WITH THIN 
REGOLITH. WATER Is STORED IN AND MOVES THROUGH FAIRLY 
UNMODIFIED FRACTURES. AVERAGE TRANSMISSIVITY (T) Is 
ESTIMATED TO BE 15) $Q FEET PER DAY os AND AVERAGE STORAGE 
COERFIGIENTD CSi77O0.005. CRYSTALLINE AND SEDIMENTARY ROCKS IN 
THE PIEDMONT PROVINCE AND IN THE LOWLAND PART OF THE BLUE 
RIDGE PROVINCE ARE COVERED WITH THICK REGOLITH. ESTIMATED 
AVERAGE VALUES FOR AQUIFER CHARACTERISTICS AR Ts 200 SQ FEET PER 
DAYs AND So O.08 te CARBONATE ROCK, IN WHICH FRACTURES HAVE 
BEEN WIDENED SELECTIVELY BY SOLUTIONes ESPECIALLY NEAR STREAMS» 
HAS ESTIMATED AVERAGE AQUIFER CHARACTERISTICS OF Te 500 
$Q Pee i PER DAY» AND Ss 0.03-0.04. THIS ROCK IS THE MOST 
EFFECTIVE IN THE BASIN IN TERMS OMe WATER SUPPLY AND BASE 
RUNOFF. ACIDIC MINE~DRAINAGE WATER? LOCAL HIGHLY 
MINERALIZED GROUNDWATER, AND THE HIGH NITRATE CONTENT OF 
GROUNDWATER IN SOME AREAS WOULD PROBABLY HAVE LEGKEE 
ADVERSE AFFECT ON THE UISIE OF GROUNDWATER FOR LOW-FLOW 
AUGMENTATION. (CWOODARD-USGS) 


Preimpoundment Water Quality in the Tioga River Basins 
Pennsylvania and New York 

Wards J. R. 

Geological Surveys Harrisburgs PA. Water Resources Div. 

Available from the National Technical Information Services 
Springfield» VA 22161 as AD-A101909»4 Price codes: AQ? in paper 
copys AQ1 in microfiche. Geological Survey Water-Resources 
Investigations 81-14 Marchese, 1981. 142 ps 12 Figs 24 Tabanan 
Ref.» 

Journal Announcement: SWRA1423 

Acid-mine drainage entering the Tioga River above 
Blossburges Pa.» degrades water quality for most of its length 
by increasing levels of sulfates trace elements and specific 
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conductances and decreasing alkalinity and pH. Mill creek near 
Tioga and Crooked Creek are alkaline tributaries that help to 
neutralize acid-mine drainage in the Tioga River The 
Cowanesque River is also alkalines but slightly affected by 
industrial effluents near wWestfields and has high’ chloride 
levels. Nutrient levels in_ the basin are generally low, 
but high enough to support biological BC CNV Uy. Diel 
measurements indicate that mine drainage has repressed 
biological activity ina thegeTioga River. Most of the 
phytoplankton samples have low diversity indices. Concentrations 
of many of the water-quality parameter were related to 
discharge using regression techniques. annual suspended-sediment 
yields averayed 575 tons per Square mile above the 
downstream Cimitsiof the study. Mill Creek near Tioga and the 
Cowanesque River upstream from Nelson were the lowest 
contributors of suspended sediment. (USGS) 


Preliminary Results of Preimpoundment Water-Quality Studies in 
the Tioga River Basins Pennsylvania and New York 

WanhOveJd.. Re 

Geological Surveys Harrisburgs Pa. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA as ADA-029 3154 Price codes: AOS in paper 
copys A011 in microfiche. water-Resources Investigations 76-66, 
muy sh916. 17.9 =pe 23 fig- 6 tabs L3Aret > 

Journal Announcements: SWRA1006 

Three impoundments have been proposed for the Tioga 
study area in Pennsylvania and New York. Two of the reservoirs, 
Tioga and Hammond Lakes» are presently under construction and 
will be completed in 1977. Cowanesque Lake is in the planning 
stages and will be started in the near future. The Tioga River 
and its major tributaries were sampled monthly from September 
1973 to May 1975. Water quality in the Tioga River is degraded by 
acid-mine drainage entering the stream near Blossburg from. both 
strip- and deep-mined areas. The stream supports few species of 
aquatic life from slossburg to its confluence with Crooked 
Creek. Alkaline water of trivdutaries Mill Creeks Crooked 
Creeks and the Cowanesque River counteract the acidity 
carried downstream from Blossburgs and the water quality of the 
Tioga River gradually improvess supporting a more diversified 
Bapmlation <of. fish sand p,aquatic Aifess/Ablwofetherstreams sin the 
Tioga River basin carry nutrients sufficient for algae 
blooms. Dissolved solids range from very high to moderately 
High sethroughout.ithe - basin. The Tioga River has high 
concentrations of sulfate and heavy” metalss particularly 
iron and manganese. Dissolved oxygen was uSually above 80 
percent saturation and never dropped below 7.0 milligrams 
per liter throughout the basin. Relationships between 
selected water-quality parameters have been developed for the 
sampling stations throughout the basin. Downstream trends’ were 
also examined. (Woodard-USGS) 
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Sedimentation in the east branch Mahoning Creek basins 
Clearfield and Jefferson Counties, Pennsylvaniasz June 1929 fuga 
June 1980. 

wetzels Kim 

U.S. Geological Survey Water Resources Investigation. 


PRE IMPOUNDMENT WATER QUALITY OF RAYSTOWN BRANCH JUNIATA 
RIVER AND SIX TRIBUTARY STREAMS, SOUTH-CENTRAL PENNSYLVANIA 

WILLIAMS» D. Reo 

GEOLOGICAL SURVEY» HARRISSURGs PA. 

AVAILABLE FROM THE NATIONAL TECHNICAL INFORMATION SERVICEs 
SPRINGFIELD~s» VA e2n6" AS AD-AO027 387» $4.00 IN PAPER 
COPYs $3.00 IN MEGROF PGi. WATER=RESOURCES INVESTIGATIONS 
76=5707 JUNGEIIO76S72S5P% Se PIGS SBTABs SOBREFS e 

Journal Announcement: SWRAU924S 

THE RAYSTOWN BRANCH JUNIATA RIVER WATERSHED, WHICH Vs THE 
MAIN WATER SOURCE FOR RAYSTOWN LAKEs IS A 
960-SQUARE-MILE DRAINAGE BASIN INV COBEBCGUED ON THE RAYSTOWN 
BRANCH AND SIX TRIBUTARY STREAMS IN THE BASIN. SREGLELE 
CONDUCTANCE VALUES VARIED INVERSELY WITH WATER DISCHARGE. THE 
PH VALUES WERE EXTREMELY LOW ONLY AT THE SHOUP RUN SITE. 
DISSOLVED OXYGEN CONCENTRATIONS OBSERVED AnmaAEE SWULES INDICATED 
AmeREeEAT TV. EEN HIGH OXYGEN SATURATION LEVEL THROUGHOUT THE YEAR. 
SEASONAL VARIATIONS IN NITRATE-N ANDO ORTHOPHOSPHATE-P LEVELS WERE 
MEASURED AT THE MAIN INFLOW STATION, SAXTONs PA. THE @HIGHES® 
CONCENTRATIONS OF NITRATE-N AND ORTHOPHOSPHATE=P OCCURRED IN THE 
WINTER AND SPRING MONTHS AND THE LOWEST CONCENTRATIONS WERE 
MEASURED DURING THE SUMMER AND FrAlte lars BACTERIOLOGICAL DATA 
INDICATED NO EXCESSIVE AMOUNTS OF FECAL MATTER PRESENT AT THE 
INFLOWS. SOIL ©SAMPLES» COLLECTEDSAT FOURS SITEES VIN THE IMPOUNDMENT 
AREA WERE PREDOMINANTLY OF THE BARBOURs PHILO. AND BASHER 
SERIES» WHICH ARE CONSIDERED TO BE HIGHLY FERTILE SOILS WITH 
SILT-LOAM AND SANDY-LOAM TEXTURES. MORPHOLOGICAL FEATURES OF OTHE 
LAKE BASIN AND LOW NUTRIENT LEVELS AT THE INFLOWS SHOULD PREVENT 
EXCESSIVE WEED GROWTH AROUND THE LAKE PERIMETER. (CWOODARD-USGS) 


APPRAISAL OF STREAM SEDIMENTATION IN THE SUSQUEHANNA RIVER 
BASIN 

WIL ETAMSS RS°RS- GREED SIU CRA 

GEOLOGICAL SURVEY» WASHINGTONs D.C. 

AVAILABLE FROM GPOe WASHINGTON, oC 20402-PRICE 25 CENTS 
(CPAPERSCOVER) STOCK YNOM240151 228. 7CGE0L0GI EAL SURVEY WATER-SUPPLY 
PAPER 1532-Fe iOites 24aP TS) EGGS SEN ASGH SOBRE 

Journal Announcement: SWRAUS12 

THE SUSQUEHANNA RIVER TRANSPORTS ABOUT 30 MILLION TONS 
OF SEDIMENT ANNUALLY» €110 TONS PER SQUARE MAREOD We ONLY ABOUT 
4138 MILLION TONS OF SEDIMENT ENTERS THE HEAD OF CHESAPEAKE 
BAY ANNUALLY BECAUSE SCME SEDIMENT IS YRAPPED BEHIND ialis POWER 
DAMS ON THE LOWER SUSQUEHANNA. MEASURED ANNUAL SEDIMENT YIELDS 
FROM SUBBASINS IN SUSQUEHANNA RANGE FROM 40 TO 440 TONS PER 
SQUARE MAISErS THE HIGHEST YIELDS®ARE® FROME PARTS! OF THE GLACIATED 
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SECTION OF THE BASIN, IN THE ANTHRACITE COAL REGION, AWOG Pik & 
PIEDMONT PROVINCE. THE CLOWEST YIELDS “ARE FROM PARTS OF THE 
GLACIATED SECTION OF THE BASIN AND THE APPALACHIAN HIGH PLATEAU. 
THERE HAS BEEN A DOWNWARD TREND OF SEDIMENT SOIS CHARGE Iui.N 
RECENT YEARS. PNSUGHE FUTURE» THEAVHDTGHAUSEDIMENTAMYIELOS 
ASSOCIATED WITH URBANIZATION MAY OFFSET THIS DOWNWARD TREND, 
(WOODARD-USGS) 


Summary Groundwater Resources of Centre Countys Pennsylvania 

Woods C. R. 

Geological Surveys Harrisburgs PA. Water Resources Div. 

Pennsylvania Department of Environmental Resourcese 
Harrisburg. WatereeResourcesmekeport “G82e749802460 pei Sibigsi4 
Plates 7? Tabs 62 Refs 

Journal Announcements: SWRA1412 

The northwest third of Centre Countys Paes lies in the 
Appalachian Plateaus physiographic province. The principal 
aquifers are the Allegheny Groups Pottsville Groups and Burgoon 
Sandstone. The average yield of Allegheny and Pottsville 
Groups is commonly high in iron. The southeast two-thirds of the 
county lies in the Appalachian Mountain section of the Valley 


and Ridge physiographic province. The average yield o f 
nondomestic from the Old Ports Keysers Tonoloways Wills Creeks 
Nittanys and Gatesburg Formations. The water occurs in 
fracturess solution-enlaryed in carbonate rocks. Thuss the 


noncarbonate rocks are susceptible to overpumpings and the 
carbonate-rock aquifers are easily contaminated. At least 10 
springs have generally have much higher yields than those off 
the fracture traces. Wells in valleys generally have higher 
yields than those on hillsides and hilltops. (USGS) 


WATER RESOURCES OF LEHIGH COUNTYs PENNSYLVANIA 

WOODS CoPRic FLIPPO, 9 HU NCS IRE LESCINSKY, J. B.r BARKERs Je Le 

GEOLOGICAL SURVEYs HARRISBURGs PA. ; 

PENNSYLVANIA GEOLOGICAL SURVEY, 4TH SERIES» WATER RESOURCE 
REPORT 31, 1972. 2635 Po» 47 FIGs 5S PLATE 49 TABse 83 REF.» 

Journal Announcement: SWRAO?15 

AeeSaU Dive O FertseH bGHe © OU NT Ys PENNSYLVANIA, WAS MADE TO DETERMINE 
HOW MUCH WATER TES AVAILABLE FOR MAN'S USE FROM STREAMS AND 
FROM THE GROUND, THE NATURAL QUALITY OF THIS WATER AND HOW MAN 
HAS AFFECTED TTS QUALITY, HOW THE RELATIONSHIPS BETWEEN 
STREAMFLOW AND GROUNDWATER INFLUENCE RECREATIONAL UISIER ORE 
STREAMSs AND HOW FLOODING LIMITS MAN'S USE OF THE LAND, MUCH OF 
THE COUNTY DRAINS TO THE LEHIGH RIVERs BOM eS Disk EGHIAY TAINDE BY 
WAY OF TRIBUTARY STREAMS. ABOUT 40% OF THE 58 MILLION GALLONS 
OF WATER USED PER DAY IN LEHIGH COUNTY IN 1966 WAS SURFACE 
WATERs AND THE REMAINDER wAS GROUNDWATER. PUMPAGE OF THE 
FRIEDENSVILLE MINE AND OTHER ACTIVITIES OF MAN HAVE REDUCED THE 
FLOW OF SAUCON CREEK AT LANARK. MOST OF THE CHANGE IN FLOW TOOK 
PLACE FROM 1955 THROUGH 1958. AFTER 1958, Wie GLOOM) re (hci wikte 
LEHIGH CREEK NEAR ALLENTOWN WAS 25% LESS THAN IN THE 1946-58 
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PERIOD. THE FREQUENT DRYNESS ABOVE THE CONFLUENCE WITH 
SWABIA CREEK REFLECTS AN INCREASE IN CHANNEL SEEPAGE THAT WAS 
APPARENTLY CAUSED BY A» CHANGE THAT TOOK  SPLACER°WITHING Sime 
AQUIFERS OF THE LITTLE LEHIGH CREEK BASIN IN 1959. THE CAUSE OF 
THE CHANGE IS UNKNOWN» BUT WAS PROBABLY DUE TO INCREASES IN 
PERMEABILITY IN THE CARBONATE ROCK AQUIFERS UNDERLYING THE 
BASIN RESULTING FROM THE REMOVAL OF DEBRIS FROM ONE OR MORE MAJOR 
FRACTURES. MOST OF THE SURFACE WATER USED BY INDUSTRY IN 
LEHIGH COUNTY COMES FROM THE LEHIGH RIVER» AND MOST. OF THEDEES 
EXCEPTIONS» CONVENTIONAL TREATMENT MAKES STREAM WATERS 
SUETABLESVPORSEPUBETC SUPPLY AND MOST INDUSTRIAL USES. MOST 
GROUNDWATER OCCURS ALONG JOINTS, FAULTS» AND BEDDING PLANES. 
MOST WELLS OBTAIN WATER FROM SEVERAL YIELDING ZONES. THE NUMBER 
OF YIELDING ZONES PRESENT IN ROCKS DECREASES WITH DEPTH. IN 
THE CARBONATE ROCKS» AvUOUT 60 PERCENT OF THE WATER-BEARING ZONES 
IN THE UPPER 1/000 FEET OF ROCK OCCUR WITHIN 350. FEET | gOReae 
LAND SURFACE. LARGE QUANTITIES OF GROUND WATER ARE AVAILABLE FOR 
INDUSTRIAL AND PUBLIC-SUPPLY USEs AT LEAST 150 MGD COULD BE 
PUMPED CONTINUOUSLY FROM WELLS IN LEHIGH COUNTY. (KNAPP-USGS) 


GREATER PITTSBURGH REGIONAL STUDIES» REPORTS AND MAPSs APRIL 
1976 

GEOLOGICAL SURVEYs RESTONs VA. 

GEOLOGICAL SURVEY CATALOG, 1976. 14 Pee 

Journal Announcement: SWRAUGI20 

REPORTS AND MAPS CONCERNING HYDROLOGYs GEOLOGY, AND LAND USE 
RELATED TO ENVIRONMENTAL EFFECTS, ARE PRODUCTS OF A COOPERATIVE 
PROGRAM OF GREATE? PITTSBURGH REGIONAL STUDIES BY THE USSG 
GEOLOGICAL SURVEY.» ane PENNSYLVANIA BUREAU OF TOPOGRAPHIC & 
GEOLOGIC SURVEY s THE APPALACHIAN REGIONAL COMMISSION, AND 
THE SOUTHWESTERN PENNSYLVANIA REGIONAL PLANNING COMMISSIONs THAT 
BEGAN IN JANUARY 1971 AND WILL CEASE OPERATIONS IN THE REGION IN 
JUNE? 1976. THIS CATALOG WAS PREPARED IN APRIL 1976. AT WHICH 
TIME A NUMBER OF REPORTS AND MAPS REMAINED TO BE COMPLETED FOR 
DISTRIBUTION. SOME OF THESE ARE INCLUDED, LABELLED ‘IN PRESS°. 
OTHERS WERE NOT SUFFICIENTLY ADVANCED FOR INCLUSION. 
(WOODARD-USGS) 


Sediment load of streams in the regions jin Schneiders We Jes 
and otherss Water resources o f the Appalachian regions 
Pennsylvania to Alabama 

Warks J. Wee 1965 

UeS. Geological Survey Hydrologic Atlas» HA-198. (duplicated 
see Alabama and Tennessee). 


304 


Pennsylvania Pennsylvania 


Water Resources Datas Pennsylvanias published annually since 
rer 

Geological Surveys Harrisburgs PA. Water Resources Div. 

Available from the National Technical Information Services 
Springfield» VA 22151. 

Water resources data for Pennsylvania consist of records of 
discharge and water quality of streamss contents of lakes and 
reservoirss and water levels of ground-water wells. Additional 
water data were collected at various sites not involved in the 
Systematic data-collection program and are published as 
miscellaneous measurements 
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Tennessee Tennessee 


Carbonate and crystalline rock aquifers of the Valley and Ridge 
Provincess eastern Tennessee 

Brahanas J. Ves and Macys Je Anse 1980 

Nashvilles Tennessees U.S. Geological Survey Open-File Reports 
eS*ps 


The UsS. Geological Survey Coal Hydrology Program and the 
Potential of Hydrologic Models for Impact Assessments 

Doyles" W. He Jr 

Geological Surveys NSTL Stations MS. Water Resources Div. 

Available from the OFSSs USGS Box 25425, Fed. (Ctree Denvers 
CO 802254 Prices S7275 in paper copys $3.50 in 
microfiche. Geological Survey Open-File Report 81-542, 1981. 56 
ps 4 Figs 5 Tabs 29 Ref.» 

Journal Announcement: SWRA1501 


A requirement of Public Law 95-87>, the Surface Mining 
Control and Reclamation Act of 19774 is the understanding o f 
the hydrology in_ actual and proposed surface-mined areaS. 
Surface-water data for small specific-sites and for larger 
areas such as adjacent and general areas are needed also to 
satisfy the hydrologic requirements of the Act. The Act 


specifies that surface-water modeling techniques may be used 
to generate the data and information. The purpose of this report 
1s to describe how this can be achieved for smaller 
watersheds. This report also characterizes 12 "state-of-the-art ' 
strip-mining assessment models that are to be tested with data 
from two data-intensive studies involving small watersheds in 
watersheds with specific-site data. Extending the use o f 
modeling techniques to larger watersheds remains relatively 
untested, and to date the upper Limits for application have 
not been established. The Us ss Geological SuUrVeYyY ees 
currently collecting regional hydrologic data in the major coal 
provinces of the United States anc this data will be used to 
help satisfy the ‘yeneral-area’ data requirements of the Act. 
This program is reviewed and described in this report. (USGS) 


Hydrology of “Area” 20 Eastern’ “Coat Provinces Tennessee, 
Georgias and Alabama 

Hollydays Es Fes and otherss 1982 

U.S. Geological Survey Water-Resources Investigations 82-440 


Improving estimates. of streamflow characteristics in the 
Cumberland Plateau of Tennessee by using digital land-cover data 
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from the Lanasat satellite 

Hollyday, Eo Foe eandmhansetnvacu. ar. 

U.S. Geological Open-File kKeports 62 p 

The primary objective is to improve upon the regression 
equations used to estimate streamflow in areas affected by coal 
mining in the Cumberland Plateau by using land=-cover information 
derived from digitally processed Landsat data as well as maps. 
The digital data will update the land-cover data base for the New 
River basin project "Hydrologic Effects of Coal Mining.” 


The usefulness” of the digital land-cover data base developed 
from Landsat tapes and available map data will be tested by an 
experiment designed to compare two sets of regression 
equations--~one containing the most up-to-date but 
routinely-derived basin characteristics derived from Landsat 
tapes. 


Mapping and Measuring Land-Cover Characteristics of New 
River Basins Tennessees Using Landsat Digital Tapes 

Hollydays E. Fes Sauers Se. P. 

Geological Surveys Nashvilles Tenn. Water Resources Div. 

Water-Resources Investigations 767106 (Copen-file report)s 
September 1976. 14 pe 13 figs 1 tabs 3 refer 

Journal Announcement: SWRA1006 

Land-cover information is needed to select subbasins within the 


New River basins Tennessees for the study of hydrologic 
processes and is also needed to transfer study results to 
other sites affected by coal mining. This study demonstrates 


that digital processing of Landsat tapes can produce maps and 
tables of the areal extent of selected land-cover categories. 


The relative area of each category within. the basin is 
agricultures 5 percent, evergreenses 4 percent, bare 
earths 6 percents three categories of hardwoodss 81 percents 
and waters rocks and uncategorized aréass each less than 1 


percent. (€(Woodard-USGS) 


Hydrology of area 16s eastern coal provinces Virginias 
Tennessee 

Hufschmidts P. Weer and otherss, 1981 

U.S. Geological Survey Open-File Report 81-204. (Duplicated 
see Virginia). 


Hydrology of Area 18% Eastern Coal Provinces Tennessee 

Mays Ve Je 

Geological Surveys Nashvilles TN. Water Resources Div. 

Geological Survey Open-File Report 81-492 (WRI)s August 1981. 
78 pe 30 Ref. 3 Append.s 

Journal Announcement: SWRA1511 
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The Eastern Coal Province is divided into 24 hydrologic 
reporting areas. This report describes the hydrology of 
area 18 which is located in the Cumberland River basin in central 
Tennessee near the southern end of the Province. Hydrologic 
information and sources are presented as texts tables» mapss 


and other jllustrations designed to be useful to mine 
ownerss operatorss and consulting engineers in implementing 
permit applications that comply with the environmental 
requirements of the "Surface Mining Control and Reclamation Act 
ofeaeto77.' Area 18 encompasses parts of three physiographic 
regionss from east to west the Cumberland Plateaus Highland 


Rims and Central Basin. The Plateau is underlain by sandstones 
and shaless with thin interbedded coat beass of Pennsylvanian 
ages The Highland Rim_= and Central Basin are underlain by 
Limestone and dolomite of Mississippian age. Field and 
laboratory analyses of chemical and physical water-quality 
parameters of streamflow samples show no widespread water quality 
problems. Some streamses howevefres in the heavily mined areas 


have concentrations of sulfates irons manganeses and sediment 
above natural tevelss and pH values below natural levels. Mine 
seepage and direct mine drainage were not sampled. Ground 
water occurs in and moves through finacturesezingetne 
sandstones and shales and solution openings in the 
limestones and dolomites. Depth to water is variable, 
Panging? tromiabout.p5isto 70y"feet below land-surface in_ the 
limestones and dolomitess andgnas stog™e40 feet in the 
coal-bearing rocks. The quality of ground water is generally 
good. Locally, in coal-bearing rockss acidic water and high 
concentrations of manganeses chlorides and iron have been 


detected. (USGS) 


The Quality of Water Discharging from the New River and 
Clear Fork Basinss Tennessee 

Parkers Re. Ses Careys We Pe 

Geological Surveys Nashvilles TN. Water Resources Div. 

Available from the National Technical Information Services 
Springfield» VA 22161 as AD-A103576s Price codes: AQ4 in paper 
copys A001 in microfiche. Geological Survey Water-Resources 
Investigations 80-37, Auguste 1980. 52 per 25 Fige Shlabes sereisee 

Journal Announcements: SWRA1424 

water discharging from the heavily mined New River basin is 
characterized by neutral pH-, low dissolved solids (less than 300 
milligrams per liter) and high concentrations of suspended 
sediment. Approximately 590/000 tons of suspended sediment were 
discharged from the New River basin in 1977s as compared tO an 
estimated 20-000 tons from the relatively unmined Clear Fork 
basin. More than 90 percent of the suspended sediment 16 silt sand 
clay. In association with these fine-grained suspended sediments 


are sorbed trace metals. In. 1977 the New. River basin 
discharged an estimated 17-000 tons of suspended iron while Clear 
Fork only discharged an estimated 600 tons. 
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Suspended-sediment concentration was found to be highly 
correlated with both suspended and total trace-metal 
concentrations. This correlation coupled with the nearly 


neutral pH of water indicates that trace metals are transported 
primarily in the suspended phase. The most promising indicator 
of the presence of coal mining was found to be _ dissolved 


sulfate. ALL unmined basinss sampled in this studys 
showed dissolved-sulfate concentrations less than 20 milligrams 
per liter, whereas all mined basins’ had dissolved-sulfate 


concentrations in excess of 20 milligrams per liter regardless of 
basin size or discharge. (USGS) 


Appraisal of Hydrologic Information Needed in Anticipation 
of Liygnite Mining in Lauderdale County» Tennessee 

Packs eeWeas. 

Geological Surveys Memphiss TN. Water Resources Dive 

Available from the National Technical Information Services 
Springfield, VA 22161 as P&81-239428,% Price codes: AOS in paper 
copys AOQ1 in microfiche. Geological Surveys Water-Resources 
Investigations 80-54, 1981. 67 pe 16 Figs 8 Tabs 48 Ref.s 

Journal Announcements: SWRA1424 


EAgnT ter ein western Tennessee occurs as lenses or beds 
at various. stratigraphic horizons in the «Coastalegehaag 
sediments of Late Cretaceous and Tertiary age. The occurrence of 
this lignite has been known tor many decadess but»  cnototGnga® 
the energy crisis was it considered an important energy resource. 
In recent yearss several energy companies have conducted 
extensive exploration proyrams in- western Tennessees and 


tremendous reserves” of lignite have been found. Lauderdale 
County was selected as one of the counties where strip-mining 
Ofei da gnite wil most lLakelys- occurs. Lignite. -in»,) thiss scogmey 
CECUrSssT an the Jackson and Cockfield Formationss undivideds 
of*Tertiary» age. Thevchydrology ofsthe county is knownaonly Sagom 
regional studies and the collection of some site-specific data. 
Therefores in anticipation of the. \ futures mining: of lignite, 


a plan 1s needed for obtaining hydrologic and geologic 
information to adequately define the hydrologic system 
before mining begins and to monitor the .effectsiaoe 
strip-mining once it 1S begun. Forest has planning effort, 
available hydrologic, geologics land uses and associated 
data were located and compiled, a summary description of the 


surface and shallow subsurface hydrologic system was prepared; 
the need for additional baseline hydrologic information was 
outlined, and plans to monitor the effects of strip-mining were 
proposed. (USGS) 


Benthic populations of thirty-three stream locations draining 
coal reserves of Tennessee: Tennessee Technological University», 
Cookeville 

Penningtons Wes 1980 
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Final report to U.S. Geological Surveys Nashville 

Water pollution occurs from the mining of coal when dissolved, 
suspendeds or other solid mineral waste enters the receiving 
streams. This can occur from water flowing from surface or 
underground mines. The pollution that occurs may be physical or 
chemical and is usually harmful to aquatic life. Because of the 
increase in mining activitys the U.S. Geological Survey has 
initiated a monitoring program to determine the benthic 
macroinvertebrate populations of selected areas draining coal 
reserves to coincide with their current water-quality monitoring 
programs. This information will be used to make projections of 
changes that may occur and to provide baseline information for 
many of the areas that may be affected by future mining. This 
report summarizes some of that benthic macroinvertebrate 
information. (From author's introduction.) 


Synthetic fuels developments earth science considerations 

Rickerts De Aev Ulmans We Jev and Hamptons, Ee Rev editorss 1979 

U.S. Department of Interiors Geological Surveys 45 Dr 
(Duplicated see Alabama). 


Ground-water resources in the Cumberland River basins Kentucky~ 
Tennessee 

Raimav eDeetR. » andieMults, 0. See 1980 

U.S. Geological Survey Water Resources Investigations Open-File 
Report 80-202, 13 p. 


Hydrology of Area 4s Eastern Coal provinces Pennsylvaniasz Ohios 
and West Virginia 

Roths De Kes Englekes Me Jev Jrase and otherss 1981 

Columbuss Ohios U.S. Geoloyical Survey Open-File Report 81-343, 
62 pe (Duplicated see Alabama and Ohio). 


The Cumberland Plateau overthrust and geology of the Crab 
Orchard Mountains areas Tennessee 

Stearnss Re. Ger 1954 

Tennessee Division of Geology Bulletin 604 47 p. 


Water Resources of the Appalachian Regions Pennsylvania to 
Alabama 

Warks Je Wee 19654 in Schneiders We. Jor and others 

U.S. Geological Survey Hydrologic Atlas HA-198s4 sheet no. 8 of 
11. (Duplicated see Alabama and Pennsylvania). 
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Summary Appraisals of the Nation's Ground-Water 
Resources--~Tennessee Region 

ZurawSkis A. 

Geological Surveys Nashville, TN. Water Resources Div. 

Available from Supt. of Documents, GPO. Washington OCs 
204023 prices $1.60. Professional Paper 813-Ls 1978. 35 pe 725 
figs 4 tabs 61 ref.» 

Journal Announcement: SWRA1122 

Ground water is an abundant but underdeveloped resource in the 


water-rich Tennessee Region. The estimated recharge to 
aquifers in the cregion! sis scone-fifth. to one=-thind!) off iene 
precipitations or about 8 trillion gallons per year. Less 


than one percent of this amount of ground water was used in 1970. 
The aquifers of the Tennessee Region are composed of carbonate 


rockses unconsolidated granular materials and fractured 
noncarbonate rocks. Because of their great areal extent the 
carbonate aquifers have the greatest potential for 
ground-water development. Although ground water has been a 


Little used resource in the Tennessee Regions it could play a 
significant’ ~role tan regional water supply. Howevers optimum 
development would require a degree of knowledge of ground-water 
occurrences, movement and interaction with surface water that is 
unavailable in most of the region. Because it is an integral part 
of the region's water resourcess ground water deserves 
further study and consideration in regional development 
planning. (Woodard-USGS) 


Water Resources Data for Tennessees Published annually since 
1975 

Geological Surveys Nashville» TN. Water Resources Div. 

Geological Survey Water-Date Reports. 

water resources data for Tennessee consist of records of 


stages discharges and water quality of streams and = springs-s 
stages contentss and water quality of lakes and reservoirs, and 
water levels and water quality of wells. These data represent 


that part of the National Water Data System operated by the U.S. 
Geological Survey and cooperating State and Federal agencies in 
Tennessee. (USGS) 


312 


Texas Texas 


ANNUAL COMPILATION AND ANALYSIS OF HYDROLOGIC DATA’ FOR 
CALAVERAS CREEKs SAN ANTONIO RIVER BASINe TEXASs 1969 

PEEXANDERs J6 *Mo 7 = 

GEOLOGICAL SURVEYs AUSTINs TEX. WATER RESOURCES DIV. 

GEOLOGICAL SURVEY DATA REPORT» 1970. 56 Ps 2 FIGs 3 TABee 

Journal Announcement: SWRA0417 

THIS REPORT CONTAINS THE RAINFALL, RUNOF Fs AND STORAGE DATA 


Sete cCiED DURING THE 1969" WATERUYEAR (FOR OTHE (7702 °- “SQUARE: o- 
MILE AREA ABOVE THE STREAM-GAGING STATION CALAVERAS CREEK NEAR 
ELMENDORF, TEXAS. THERE ARE SEVEN FLOODWATER=RETARDING 


STRUCTURES IN THE CALAVERAS CREEK WATERSHED. THESE SSTRUOTURES 
HAVE A CAPACITY FOR TEMPORARY STORAGE OF 82640 RERS=FEE Te sO F 
FLOOD RUNOFF FROM 26.6 OF THE 77.2 - SQUARE-MILE STUDY AREA. ALL 
BUT ONE OF THE STRUCTURES ARE UPSTREAM FROM CALAVERAS LAKE. THE 
MEAN RAINFALL FOR THE 1969 WATER YEAR WAS 30.91 INCHES, OR 112% 
One lala 14 YEAR (1955-68) WEIGHTED-MEAN AVERAGE. THE AVERAGE 
MONTHLY-RAINFALL TOTALS RANGED FROM 0.42 INCH TIN Pee UY IO JeGs0 2 
INCHES IN NOVEMBER. MEAN DAILY DISCHARGE AT THE STREAM-GAGING 
STATIONs CALAVERAS CREEK NEAR ELMENDORF, WAS: 2172 kG OC F Sts THIS 
SHOWS THE EFFECT OF CALAVERAS DAM ON THE BASIN AS THE AVERAGE 
DISCHARGE POR Uae PRECEDING 14 YEARS WAS?102 4 .GEISi¢ ANNUAL 
RUNOFF AT THE STREAM=GAGING STATION WAS 839 ACRE-FEET,s oR 0.20 
INCH. THREE STORMS WERE SEE iTeD FOR DETAILED COMPUTATIONS 
INCLUDING DETAILED TIME BREAKDOWN OF RAINFALL AND DISCHARGE. 
HYDROGRAPHS AND MASS CURVES ARE DRAWN FOR ILLUSTRATIONS. 
(WOODARD-USGS) 

Descriptors: *STREAMFLOW - *RAINFALL-RUNOFF RELATIONSHIPS ; 
*HYDROLOGIC DATA ; *DATA COLLECTIONS + *TEXASs AVERAGE FLOW ¢ 
SMALL WATERSHEDS ; FLOW MEASUREMENT ¢ STREAM GAGES P RUNOFF ’ 
FLOW RATES , FLOW CHARACTERISTICS «¢ STORMS Pa WATERSHED 
MANAGEMENT - HYDROGRAPHS - MASS CURVES - RESERVOIRS ? FLOOD 
CONTROL - WATER STORAGE ¢ WATER YIELD 

Section Heading Codes: 7C 36. CResources Data--Evaluation,s 
Processing and Publication), 2€ .(Water Cycle--Streamflow and 
Runof f) 


Stratigraphic and Hydrogeologic Framework of Part of the 
Coastal Plain of Texas 

Bawers 1b UAE 

Geological Surveys Austins TX. Water Resources Div. 

Open-file report 77-7124 March 1978. 32 ps 15 figs 1 tabs 34 
ref.» 

Journal Announcement: SWRA1120 

The subsurface delineation of hydrogeologic units of Miocene 
and younger age and stratigraphic units of Paleocene to Holocene 
age establishes and interrelationship of these units statewide 
across much of the Coastal Plain of Texas. The 11 dip sections 
and 1 strike sections which extend from the land surface to 
77600 feet below sea level, provide continuity o f 
correlation from the outcrop to the relatively deep 
subsurface. Sand containing water with less than 3,000 
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milligrams per liter of dissolved solidss which is shown 
on the sectionSs serves aS an index of water availability of 
this quality. (Woodard-USGS) 

Descriptors: *Groundwater availability ¢ «Water quality =; 
*Aquifer characteristics ; *Texas ; *Gulf Coastal Plain 
; *Stratigraphys Hydrogeology - Geologic mapping - Catahoula 
Sandstone =, Jasper aquifer =, Burkeville confining layer ; 
Evangeline aquifer « Chicot aquifer 

Section Heading Codes: ae - (Water Cycle--Groundwater); 
4B e (Water Quantity Management and Control--Groundwater 


Management), 2t e(Water Cycle--Estuaries) 


SUMMARY APPRAISALS OF THE NATION'S GROUND-WATER 
RESOURCES~=TEXAS-GULUF REGION 

BAIRERist 2EF «1, WR VWA LE Oe TR 

GEOLOGICAL SURVEYs AUSTINs TEX. 

AVAILABLE FROM SUPERINTENDENT OF DOCUMENTS, GOVERNMENT 
PRINTING OFFICEs» WASHINGTONs OD. or, 20402, $2.45 IN PAPER 
GORY PROFESSIONAL PAPER &813-Fe 1976. 29 Ps 5S FIGs 3 PLATESs & 
TAB, 100 REF.» 

Journal Announcement: SWRAC915 

GROUNDWATER IN THE TEXAS=GULF REGION IS A LARGE AND IMPORTANT 
RESOURCE THAT CAN PROVIDE A MORE SIGNIFICANT PERCENTAGE OF THE 
i OMANs WATER SUPPLY OR hHe REGION. TOTAL WATER REQUIREMENTS 
WITHIN THE REGION ARE PROJECTED TO RISE SHARPLY FROM 14 MILLION 
ACRE-FT ON 7a43CU'B LO OK UROMERR ESD IN 1970 TO NEARLY 26 MILLION 
ACRE-FT .©32 CUBIC KILOMETRES?) IN 2020.4 ABOUT HALF OF “THE JOWANER 
USED IN 1970 WAS GROUNDWATER. AN ESTIMATED TOTAL OF 1.04 
BILLION -ACRE-FT (14280 CUBIC KILOMETRES) OF RECOVERABLE WATER 
CONTAINING LESS THAN METRES) IN THE AQUIFERS (O'R YIHE SREGIONG IN 
ADDITION, PART OF AN ESTIMATED 3.28 BILLION ACRE-FT (4,040 CUBIC 
KILOMETRES) OF WATER IN STORAGE BELOW 400 FT Ci2d2u METRES) El SS. 
RECOVERABLE. ALTHOUGH NOT ALL OF THE GROUNDWATER IN STORAGE 
IS RECOVERABLEs A SIGNIFICANT AMOUNT Is AVAILABLE FOR 
DEVELOPMENT, AND AN ENORMOUS QUANTITY IS’ ACCESSIBLE SHOUD 
OCCASIONS PROMPT ITS USE ON A TIME-LIMITED BASIS. CWOODARD-USGS) 

bescriptors: *GROUNDWATER RESOURCES ¢ *AVAILABLE WATER 7 *WATER 
QUALITY ; *REGIONAL ANALYSIS + *HYDROLOGIC DATAs WATER SUPPLY ¢ 
WAITER: SYTIEL 08% WATER STORAGE ; AQUIFER CHARACTERISTICS - 
WATER UTILIZATION WATER DEMAND , CONJUNCTIVE USE « WATER 
RESOURCES DEVELOPMENT ¢ WATER RIGHTS 


Section Heading Codes: 2F (Water Cycle--Groundwater)-, 
2K «(Water Cycle--Chemical Processes); 4B e (Water 
Quantity Management and Control--Groundwater Management ) 


GROUND-WATER RESOURCES OF CASS AND MARION COUNTIESs TEXAS 

BROOMs M. E. 

GEOLOGICAL SURVEYs AUSTINs TEX. 

TEXAS WATER DEVELOPMENT BOARDs AUSTINse TEXAS,» REPORT 135, 
O|ETOBE.R Si/alk G6) Po 12)0F Gs WITTABs o2e9 ORB. 
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Journal Announcement: SWRA0DS508& 

CASS AND MARION COUNTIES, AN AREA OF 1.4325 SQUARE Maes IN 
NORTHEAST TEXASs AKE. UNDERLAIN BY THE CYPRESS AQUIFER WHICH Is 
COMPOSED OF THE WILCOX GROUP, CARRIZO SAND», REKLAW FORMATION, 
AND QUEEN CITY SAND, ALL OF EOCENE AGE. THESE GEOLOGIC UC LES 
ARE HYDRAULICALLY INTERCONNECTED AND FUNCTION AS A SINGLE 
AQUIFER. AS A RESULT OF GROUNDWATER DEVELOPMENT, WATER PEVEES 
IN THE ARTESIAN SECTION OF THE AQUIFER HAVE DECLINED AS MUCH AS 
109 FEET SINCE 1964, THREE AREAS IN CASS AND MARION COUNTIES 
HAVE BEEN AFFECTED BY PUMPINGs SUT ELSEWHERE IN THE REPORT 
AREAs WATER LEVELS SHOW NO APPRECIABLE CHANGE. PUMPAGE Or8 
GROUNDWATER IN 1967 WAS 386 MGD OR ABOUT 4,000 ACRE-FEET. 
ABOUT 90 MILLION ACZE-FEET OF FRESH TO SLIGHTLY SALINE WATER 1S 
STORED IN Vish= CYPRESS AQUIFER. OF THAT AMOUNT, 50 MILLION 
ACRE-~FEET IS AVAILABLE WITHIN 400 FEET OF THE LAND SURFACE. IN 
AREAS WHERE SATURATED CWOODARD-USGS) 


GROUND=WATER RESOURCES OF WOOD COUNTY» TEXAS 

BROOM, fi. E. 

US GEOLOGICAL SURVEY. 

TEX WATER DEVELOP BOARD REP 794 84 Ps» AUG 1968. 19 FIGs 11 TAB, 
SSPRER se 

Journal Announcenent : SWRA6804 COUNTY IN NORTHEASTERN TEXAS, 
ARE DESCGRTB ED. THE PRINCIPAL SOURCES ARE THE TERTIARY 
CARRIZO-wWILCOX AND SPARTA~QUEEN Cole Tay, AQUIFERS, THE SAFE 
PERENNIAL YIELD IS ABOUT 53-000 ACRE-FT PER YRo OF WHICH ABOUT 
50/000 ACRE=FT PER YR IS IN THE SPARTA~QUEEN CITY AQUIFER, THE 
1965 PUMPING RATE WAS ONLY ABOUT 35CU AC-FT PER Vie ABOUT 34 
MILLION ACRE-FT OF FRESH WATER IS STORED IN THE UPPER 400 FT OF 
THE AQUIFER. LOW PH AND HIGH IRON CONTENT OF THE WATER MAY LIMIT 
LARGE-SCALE GROUNDWATER DEVELOPMENT. THE OCCURRENCE OF IRON IES, 
PREDICTABLE, SO THAT WITH CAREFUL WELL CONSTRUCTION AND PUMPING, 
RELATIVELY IRON-FREE WATER CAN BE RECOVERED FROM BOTH AQUIFERS. 
GROUNDWATER BASIC DATA TABLES INCLUDE WELL DESCRIPTION, 
CHEMICAL DATA, DEPTH TO WATER, AND DRILLER'S NAMES. 
HYDROGRAPHS AND FLOW=-DURATION CURVES OF THE STREAMS IN THE COUNTY 
ARE ALSO PRESENTED. A GEOLOGIC MAP AND CROSS SECTIONS, MAPS 
SHOWING DEPTH TO THE AQUIFERS.» A MAP OF WATER LEVELS» 
GRAPHS SHOWING DRAWDOWN-DISTANCE-TIME, DIAGRAMS SHOWING 
IRON-BEARING ZONES» AND MAPS SHOWING AQUIFER THICKNESS ARE 
INCLUDED. (CKNAPP-USGS) 


GROUNDWATER RESOURCES OF GREGG AND UPSHUR COUNTIES» TEXAS 

BROOMs MATTHEW E. 

GEOLOGICAL SURVEYs AUSTINs TEX. 

REPORT PUBLISHED AND DISTRIBUTED BY TEXAS WATER DEVELOPMENT 
BOARD, PO BOX 12386, AUSTIN TEX 78711. TEXAS WATER 
DEVELOPMENT BOARD REPORT 101, OGLE 697 6 Fhe PUG SE EG 729 = FAB s 41 
Rie res, 

Journal Announcement: SWRAQ311 

GREGG AND UPSHUR COUNTIES, IN NORTHEAST TEXAS» ARE 
UNDERLAIN BY TWO AQUIFERS THAT ARE CAPABLE OF SUSTAINING 
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ADDITIONAL DEVELOPMENT. THE AQUIFERS CONSIST OF THE WILCOX 
GROUP AND CARRIZO SAND CCARRIZO-WILCOX AQUIFER) AND THE QUEEN 
CITY SAND. OF THE TOTAL PUMPAGE OF 3.02 MGD IN 19667 2.84 MGD 
WAS FROM THE CARRIZO-WILCOX AQUIFER. AT THE 1966 HYDRAULIC 
BEING TRANSMITTED THROUGH THIS AQUIFER. THE AMOUNT THAT IS 
PERENNIALLY AVAILABLE IS NOT KNOWN, BUT IT IS PROBABLY AT LEAST 
TWO TIMES THAT PUMPED IN 1966. THE WATER IN THE CARRIZO~WILCOX 
GENERACLY® “LSPS SOFT, BUT wITH HIGH CHLORIDE CONTENT. THE QUEEN 
CITY SAND» WHICH CROPS OUT OVER NEARLY 90% OF---THE) SARE AGA 
RELATIVELY UNDEVELOPED. IN 19664 ONLY 200 ACRE-FT (0.18 MGD) 
WAS PUMPED FROM THE AQUIFER. THE TRANSMISSIBILITY OF THE AQUIFER 
IS ABOUT 5-000 GPD PER FOOT AS COMPARED TO 20-000 GPD 
PER FOOT FOR’ THE CARRIZO-WILCOX. THE WATER IN THE QUEEN | Cint@ 
SAND rs UNIFORMLY LOW IN MINERALIZATION EXCEPT FOR IRON. 
(KNAPP-USGS) 


Water-~Quality Records for the Hubbard Creek Watersheds 
Texas,e October 1974 - September 1976 

Davidsons He Je 

Geological Surveys Austins TX. Water Resources Div. 

Open-file report 78-98, January 1978. 46 ps 2 figs 10 tabs 8 
ref.s 

Journal Announcements: SWRA1123 

This report presents a compilation of water-quality data for 
the Hubbard Creek watershed in Texas collected during October 
1974 - September 1976. The tabulated data include discharges 
chemical constituents» temperatures and pH. (Woodard-USGS) 


WATER-QUALITY RECORDS FOR THE HUBBARD CREEK WATERSHEDs 
TEXAS» OCTOBER 1967-SEPTEMBER 1969 

DAVIDSON», H. J. 

GEOLOGICAL SURVEY» AUSTIN» TEX. 

GEOLOGICAL SURVEY OPEN-FILE REPORT (TEXAS DISTRICT)» 1972. Bi a) 
Po 2 FIGs 11 TABs 5S REFae 

Journal Announcement: SWRAUS13 

CHEMICAL QUALITY OF SURFACE WATERS AT 9 STREAM SITES IN THE 
HUBBARD CREEK WATERSHED~s» TEXAS ARE PRESENTED FOR THE PERIOD 
OCTOBER 1967 TO SEPTEMBER 1969. FOR THE SAME PERIOD, SPECIFIC 
CONDUCTANCE AND CHLORIDE DETERMINATIONS ARE GIVEN FOR HUBBARD 
CREEK RESERVOIR. THE CONDUCTIVITY GENBIRS WERE POSITIONED AT 
DIFFERENT DEPTHS IN FRONT OF THE BOTTOM-OUTLET TUBE IN THE 
RESERVOIR. CONTINUOUS RECORDS OF CONDUCTIVITY OF THE WATER WERE 
OBTAINED ABOUT 2 FEET FROM THE BOTTOM, ABOUT 30 FEET FROM THE 
BOTTOM, AND AT THE SURFACE. IN ADDITION, ANNUAL WATER DISCHARGE 
AND CHEMICAL~QUALITY DATA ARE SUMMARIZED FOR THE RESERVOIR AND 
STREAM SAMPLING SES FOR THE WATER YEARS ALBANY IN 1963. 
(WOODARD-USGS) 


GROUND-WATER RESOURCES OF BASTROP COUNTYs TEXAS 
FOLLETT. Ge R. 
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GEOLOGICAL SURVEYs AUSTIN» TEX. 

TEXAS WATER DEVELOPMENT BOARD REPORT 1094 MARCH 1970. 138 P,» 
26 FIG-e See A Gia me Compr cE Fee o 

Journal Announcement: SWRAO0O318 

THE PRINCIPAL FORMATIONS IN BASTROP COUNTY, TEXAS THAT 
YIELD OR ARE CAPABLE OF YIELDING MODERATE OR LARGE QUANTITIES 
OF WATER TO WELLS AREs PNgee ORDER OF DECREASING YIELDS, THE 
WILCOX GROUP, CARRIZO SAND,» QUEEN CITY SANDs AND SPARTA SAND. 
THE CARRIZO SAND AND THE UNDERLYING WILCOX GROUP ARE CONNECTED 
HYDROLOGICALLY AND FUNCTION AS A SINGLE AQUIFER. Uiale Wists OF 
GROUNDWATER IS GRADJALLY INCREASING, BUT THE TOTAL OF ash MGD 
OR 4,100 AGRE-FEET PER YEAR USED IN 1966 Is SMALL 
COMPARED TO THE QUANTITY AVAILABLE. ABOUT 100 MILLION ACRE-FT 
OF FRESH TO SLIGHTLY SALINE WATER IS IN TRANSIENT STORAGE IN THE 
FRINCIPAL AQUIFERSs BUT ONLY A FRACTION OF mS WATER Is 
ECONOMICALLY RECOVERABLE BY KNOWN METHOOS AT PRESENT COSTS. THE 
YIELDS OF WELLS IN BASTROP COUNTY RANGE FROM A FEW GALLONS A 
MINUTE TO ABOUT 1,800 GPM. YIELDS OF AT LEAST 2-000 GPM ARE 
PCSSIBLE FROM PROPERLY CONSTRUCTED AND SCREENED WELLS IN THE 
CARRIZO-WILCOX AQUIFER. THE DISSOLVED-SOLIDS CONTENT OF 
SEEECTED WATER SAMPLES RANGED FROM 67 TO 4,020 IRON CS ONE OF 
THE COUNTY'S CHIEF WATER-QUALITY PROBLEMS AS 74% OF THE WAS 
MODERATELY HARD TO VERY HARD- ABOUT 80% OF THE SAMPLES 
EXCEEDED 60 


GROUNDWATER RESOURCES OF BRAZOS AND fLURLESON COUNTIES» TEXAS 

FORMETT»aGeaR. 

GEOLOGICAL SURVEY.» AUSTIN» TEX. 

TEXAS WATER DEVELOPMENT BOARD REPORT 1854 JUNE 1974. 194 Po 
eo? FIGs Lt TABa 2 S4UREF oo 

Journal Announcements: SWRAO/722 

THE GEOLOGIC FORMATIONS THAT YIELD LARGE QUANTITIES OF WATER TO 
WELLS IN BRAZOS AND BURLESON COUNTIES» TEXAS ARE THE WILCOX 
GROUP» CARRIZO SANDs QUEEN Glstey SANDs SPARTA SAND, TERRACE 
DEPOSITS» AND FLOOO-PLAIN ALLUVIUM. THE CARRIZO SAND AND 
THE UNDERLYING WILCOX GROUP ARE IN HYDRAULIC CONTINUITY AND 
FUNCTION AS A SINGLE AQUIFER. ABOUT 34 MGD OF GROUNDWATER WAS 
USED FOR ALL PURPOSES IN 1969. OF THIS AMOUNT, 66% WAS 
USED FOR IRRIGATION,» 32% FOR PUBLIC SUPPLY» AND 2% FOR 
INDUSTRIAL-» RURAL-DOMESTIC, RNDMLLVE STOCKS NEEDS. USE BOF 
GROUNDWATER FOR PUBLIC SUPPLY INCREASED FROM A TOTAL OF ies MGD 
IN 1940 TO 11 MGD IN 1969. LARGE QUANTITIES OF GROUNDWATER ARE 
AVAILABLE FOR DEVELOPMENT. ABOUT 290 MILLION ACRE-FEET OF 
FRESH FOOSE LGHT EY SALINE WATER Is IN TRANSIENT STORAGE IN 
THE PRINCIPAL UPLAND AQUIFERS AND FLOOD-PLAIN ALLUVIUM. ABOUT 220 
MILLION ACRE-~FEET IS STORED IN THE CARRIZO-WILCOX AQUIFER. THE 
TOTAL QUANTITY OF WATER AVAILABLE FROM THE PRINCIPAL AQUIFERS 
WITHOUT DEPLETING THE SUPPLY IS ABOUT 64,000 ACRE-FEET PER YEAR 
OR S/44MG0. THE CARRIZO-wILCOX AQUIFERs QUEEN CITY SANDs AND 
SPARTA SAND CONTAIN WATER THAT tS GENERALLY SUITABLE FOR 
PUBETC SUPPLY» MANY INDUSTRIAL USESs AND IRRIGATION. 


317 


Texas Texas 


(KNAPP-USGS) 


Availability of Fresh and Slightly Saline Ground Water in the 
Basins of Westernmost Texas 

Gates, J. See whites De Ess Stanley, W. Dore Ackérmanns He 

Geological Surveys Austins TX. Water Resources Div. 

Geological Survey open-file report 78-6634 October 1978. 115 ps 
27 Figs 2 Tabs 49 Refs 

Journal Announcements SWRA1318 

Significant quantities of fresh ground water occur in the basin 
fill of the northern Hueco bolson and lower Mesilla Valley 
and in the Wildhorse Flats Michigan Flats Lobo Flats and Ryan 
Flat areas of the Salt Basins and may occur in Red Light Draws 
Presidio bolsons and Green River valley. More than 20 million 
acre-feet of freshwater is estimated to be in_ storage in the 
basin fill of westernmost Texas. About 12 million acre-feet, or 
more than halfs is in El Paso County in the Hueco bolson and 
Mesilla Valley. In additions the basins contain about 7 
million acre-feet of slightly saline water in basin fills in Rio 
Grande alluvium in the Hueco bolson and Lower Mesilla Valleys 
and in the Capitan Limestone in the northern Salt Basin. 
Ground-water pumping for municipal supply and industrial use in 
the El Paso area caused water-level declines of as much as 74 
feet during 1903-73, and pumping for irrigation in the Salt 
Basin caused a maximum decline of 150 feet at Lobo Flat during 
1949-73. Additional development of ground water in westernmost 
Texas will be accompanied by further declines in water levels, 
and witlt probably induce local migration of slightly saline 
or poorer quality water into freshwater areas. Land-surface 
subsidence could occur in local areas where water-level 
declines are large and the basin fill contains large 
amounts of compressible clay. (Kosco-USGS) 


ANNUAL COMPILATION AND ANALYSIS OF HYDROLOGIC DATA FOR 
GREEN CREEK,» BRAZOS RIVER BASINs TEXASs 1971 

HAMPTON, 8B. B. 

GEOLOGICAL SURVEYs AUSTIN» TEX. WATER RESOURCES OIV. 

OPEN-FILE REPORT (TEXAS DISTRICT)» AUGUST 1973. 30 Ps 2 FIGs 3 
TAB.s 

Journal Announcement: SWRAQ/05 

THE Wass SOIL CONSERVATION SERVICE Is ACTIVELY ENGAGED 
IN THE INSTALLATION OF FROODE AND SOIL-EROSION REDUCING 
MEASURES IN TEXAS. HYDROLOGIC INVESTIGATIONS OF SMALL 
WATERSHEDS WERE BEGUN BY Uialté USS GEOLOGICAL SURVEY IN 
1951 AND ARE NOW BEING MADE IN 12 STUDY AREAS. HES REPORT 
CONTAINS THE RAINFALL» RUNOFFs AND STORAGE DATA COLLECTED DURING 
THE 1971 WATER YEAR FOR THE 46.1-~SQUARE-MILE AREA ABOVE THE 
STREAM~GAGING STATION GREEN CREEK NEAR ALEXANDER. THERE ARE 
EIGHT FLOODWATER-RETARDING STRUCTURES IN THE GREEN CREEK STUDY 
AREA WITH A TOTAL COMBINED CAPACITY OF 7,500 ACRE-FEET BELOW 
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THE FLOOD-SPILLWAY CRESTS» AND THEY CONTROL 22.3 SQUARE MILES, 
OR APPROXIMATELY 50% OF THE DRAINAGE AREA ABOVE THE 
STREAM=GAGING STATION. THE WEIGHTED-MEAN RAINFALL OVER THE AREA 
MORING SUHERTIG7TIAOWATER  AVYEAR GWAS 19297 INCHES, S0R-63% OF THE 
1931-60 LONG-TERM. MEAN ANNUAL RAINFALL OF ST SOR INCHES. 
THE YEARLY MEAN DISCHARGE AT THE STREAM=GAGING STATION GREEN 
CREEK NEAR ALEXANDER WAS 1.13 CFS~» COMPARED WITH THE 13-YEAR 
we95.9=71) AVERAGE OF 1163035!) CES. THE ANNUAL RUNOFF WAS 818 
ANALYSIS AND COMPUTATION. THESE COMPUTATIONS INCLUDE A 
DETAILED TIME BREAKDOWN OF RAINFALL AND DISCHARGE. (WOODARD-USGS) 


HYDROLOGIC STUDIES OF SMALL WATERSHEDS» GREEN CREEKs BRAZOS 
RIVER BASINs TEXASs 1955-66 

HAMPTONs 8. Bo 

GEOLOGICAL SURVEYs AUSTINs TEX. 

TEXAS WATER DEVELOPMENT BOARDs AUSTIN, REPORT 159, NOVEMBER 
sepa 55. Ps 82.5 OF IGA69 -TABs 23: REF.» 

Journal Announcement: SWRAU611 

HYDROLOGIC DATA WERE COLLECTED AND COMPILED FOR TaRHE 
46.1-SQUARE MILE GREEN CREEK SMALL-“WATERSHED STUDY AREA, (BRAZOS 
RIVER BASINs TEXAS) BETWEEN 1955 AND 1966. DURING 1954-56, EIGHT 
FLOOD WATER-RETARDING STRUCTURES WERE CONSTRUCTED IN THE STUDY 
AREA. THE RETARDING STRUCTURES PARTLY CONTROL RUNOFF FROM 22.3 
SQUARE MILES AND HAVE A COMBINED CAPACITY OF 77466 
PORG-FEET | PBELOW THE CR EPS So 0 F THE EMERGENCY SPILLWAYS. OF 
THE 77466 ACRE-FEET~s TAU4T AGRE=FEET ESS TAISEOGA RED CEO 
SEDIMENTATION. IN THE 1O-YEAR PERIOD OF STUDY,» Shin OF OFALE 
INFLOW CINCLUDING RAINFALL ON POOLS) TO THE EIGHT RESERVOIRS 
WAS CONSUMED BY EVAPORATION AND EVAPOTRANSPIRATION. 
MOREOVER.» THIS CONSUMPTION RANGED FROM 17% OF INFLOW IN 1957 
nee GROEN ATO SOs TANDOWAS (GREATER THAT ©50% MOR TALL OINFLOW IN 5S») OF 
Meee sLOMOYEARS J*STUDIEO. CHEMICAL ANALYSES OF THE WATER 
INDICATE THAT DISSOLVED CONSTITUENTS PROBABLY HAVE LITTLE OR 
NO. EFFECT UPON THE FLOCCULATING CHARACTERISTICS IN RELATION TO 
ACCELERATED SEDIMENTATION. CWOODARD-USGS) 


ANNUAL COMPILATION AND ANALYSIS OF HYDROLOGIC DATA AND 
MUKEWATER CREEKs COLORADO RIVER BASINs TEXASs 1969 

HENS at « “Hie OUR 

GEOLOGICAL SURVEYs AUSTIN» TEX. WATER RESOURCES DIV. 

GEOLOGICAL SURVEY DATA REPORTs 1970. 8&4 Ps 2 FIGs 3 TABes 

Journal Announcements: SWRAO0417 

Valeo) REPORT CONTAINS THE RAINFALLs RUNOFF» AND STORAGE DATA 
GOEEECTED DURING THE 1969 WATER YEAR FOR THE 
70 .0-SQUARE=-MILE AREA ABOVE THE STREAM=GAGING STATION MUKEWATER 
CREEK AT TRICKHAM, TEXAS < AUIS ES Xe OF THE FLOODWATER-~RETARDING 
STRUCTURES IN THE MUKE WATER CREEK WATERSHED ARE UPSTREAM 
FROM THE STREAM-GAGING STATION. THE STRUCTURES HAVE A 
COMBINED CAPACITY OF 5790 ACRE-FEET AND CONTROL AN AREA OF 
ersé SQUARE MILES,» OR 39% OF THE DRAINAGE AREA. THE 
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WEIGHTED-MEAN RAINFALL FOR. FHHE 1969 WATER YEAR WAS 27.76 
INCHES» OR ALMOST (114% OF * THE 17-YEAR €1953-1969) AVERAGE RES 
24.45 INCHES. MONTHLY RAINFALL RANGED FROM O.04 INCH IN 
OCTOBER TO 4.96 INCHES IN SEPTEMBER. MEAN DAILY DISCHARGE AT THE 
STREAM-GAGING STATION WAS 3.91 CFS» COMPARED WITH THE 18-YEAR 
AVERAGE OF 11.2 CFS. ANNUAL RUNOFF AT THE STREAM-GAGING STATION 
WAS 2830 ACRE-FEET» OR 0.76 INCH. THREE STORMS WERE SELECTED 
FOR DETAILED COMPUTATION INCLUDING DETAILED TIME BREAKDOWN OF 
RAINFALL AND DISCHARGE. HYDROGRAPHS AND MASS CURVES ARE 
DRAWN FOR ILLUSTRATIONS. (WOODARD-USGS) 


ANNUAL COMPILATION AND ANALYSIS GF HYDROLOGIC DATA FOR 
DEEP CREEKs COLORADO RIVER BASINs TEXASs 1970 

iecmiye tals Tea oe 

GEOLOGICAL SURVEYs AUSTINs TEX. 

GEOLOGICAL SURVEY OREN=F1 Ee REPORT (TEXAS DISTRICT)s APRIL 
Loto. oD eRe 2 FIGs 2 TAB.e 

Journal Announcements SWRAQ518 

Hes Is THE ELEVENTH IN A SERIES OF BASIC-DATA REPORTS 
PUBLISHED ANNUALLY FOR THE DEEP CREEK STUDY AREAs AND 
CONTAINS THE RAINFALL» RUNOFF, AND STORAGE DATA COULEBGTED 
DURING THE 1970 WATER YEAR FOR THE 43.9-SQUARE-MILE AREA ABOVE 
THE STREAM-GAGING STATION DEEP CREEK NEAR MERCURY, TEXAS=, AND 
WE 8. 31-SQUARE-MILE AREA ABOVE THE STREAM~GAGING STATION DRY 
PRONG DEEP CREEK NEAR MERCURY,» TEXAS. Six 
FLOODWATER-RETARDING STRUCTURES HAVE A COMBINED TOTAL CAPACITY OF 
72030 ACRE-FEET AND REGULATE FLOODFLOW FROM 25.31 SQUARE 
HOLS Sin THE WEIGHTED-MEAN RAINFALL OVER THE DEEP CREEK PORTION OF 
THE STUDY AREA WAS 26.91 INCHES AND OVER THE ORY PRONG DEER 
CREEK PORTION 22.17 INCHES--3 AND 20 PERCENT, RESPECTIVELY, 
BELOW THE LONG-TERM AVERAGE RAINFALL OF 27.74 INCHES AT 
BROWNWOOD. THE RATIO OF RAINFALL TO RUNOFF RANGED FROM 2.8 TO 
5.5 PERCENT. (WOODARD-USGS) 


RECONNAISSANCE INVESTIGATION OF GROUND WATER IN THE RIO 
GRANDE DRAINAGE BASIN--WITH SPECIAL EMPHASIS ON SALINE 
GROUND-WATER RESOURCES 

Pete 72 hs Vet 

GEOLOGICAL SURVEYs RESTONs VA. 

FOR SALE BY USGS» 1200 Se. EADS STesw ARLINGTONs VAs 22202 IBREGE 
$1.50 PER SET. HYDROLOGIC INVESTIGATIONS ATLAS HA~510¢ 19 7G 4 
SHEETS.» 14 MAPS» 47 REFee 

Journal Announcement: SWRAQ805 

THE SURFACE~WATER RESOURCES OF THE RIO GRANDE DRAINAGE BASINes 
COLORADOs NEW MEXICO, AND TEXASs ARE INSUFFICIENT TOs Shite Et 
PRESENT NEEDS IN MOST OF THE BASIN. GROUNDWATER SUPPETDES HAVE 


BEEN EXTENSIVELY DEVELOPED FOR IRRIGATION AND FOR 
MUNICIPALITIES. IN AREAS OF HEAVY GROUNDWATER USEs WITHDRAWALS 
OFTEN SUBSTANTIALLY EXCEED ANNUAL RECHARGEs THEREFORE THE 


GROUNDWATER IN STORAGE IS BEING  “DEPLETEDO® STEADILY» «Wie 
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ACCOMPANYING DETERIORATION IN QUALITY. GROUNDWATER IN’ THE R10 
GRANDE BASIN CAN BE DIVIDED INTQ TWO MAJOR QUALITY TYPES: 
FRESHWATER WHICH GENERALLY IS NEAR THE SURFACE» AND THE MORE 
DEEPLY BURIED SALINE WATER. FRESHWATER IS PRESENT IN SIGNIFICANT 
QUANTITIES IN MOST OF THE RIO GRANDE BASIN IN COLORADO AND’ NEW 
MEXICO, AND ENF OPARTS OFTWEST© TEXASS= THE GREATEST THICKNESS 
DPILHE FFRESHWATER AQUIFERS IS PRESENT IN THE SAN ~LUIS. STRUCTURAL 
BASIN OF COLORADO. THROUGHOUT THIS ENTIRE BASIN THE WATER TABLE 
Mmemeraeacuy, ISULESS THANwICOlFEET GBELOW- eEHE «LAND «SURFACE. THE 
MIDOLE BASIN AREA nS CHARACTERIZED BY WELL UITLHIFIED 
PALEOZOIC ROCKS. LIMESTONE IS THE MAJOR LITHOLOGY. THROUGHOUT 
MOST OF THIS AREA FRESHWATER IS PRESENT IN THE THIN ALLUVIAL 
Begool iS SCOR STHE® RIVERAIVALLEYS. EN MOTHER GSAQGULFERS. THE GWATER 
RANGES IN QUALITY FROM SLIGHTLY SALINE TO RRINE. THE LOWER BASIN 
REGION IS SIMILAR TO THE MIDDLE BASINS» BUT THE ROCKS GENERALLY 
ARE MESOZOIC IN AGE AND THE GROUNDWATER IS CESS HIGHLY 
MINERALIZED.° THE. MAJOR AQUIFERS IN THE REGION ARE LIMESTONE AND 
MARL OF CRETACEOUS AGE WHICH GENERALLY YIELD FRESHWATER TO WELLS 
AT SHALLOW (KNAPP-USGS) 


Hydrologic Data for North Creek Trinity River Basins Texas, 
1979 

Kidwells C. C. 

Geological Surveys Austins TX. Water Resources Div. 

Bvaacabve from OFSSs USGS Box 2542548 Feds Ctr. Denver. ome) 
HOdc5. Paper copy $4.75 Microfiche $3.50. Geological Survey 
Open-File Report 81-823, Augusts 1981. 38 ps 2 Figs 3 Tabesn 

Journal Announcement: SWRA1509 

This report contains rainfall and runoff data collected 
during the 1979 water year for the 21.6-square mile area above 
the stream-gaging station North Creek near Jacksboros Texas. A 
continuous water-stage recording gage was installed at one 
representative floodwater-retarding structure (site 28-A) on 
Oct. Se 1972. The data are collected to compute the contents, 
surface areas inflows ana outflow at this site. The 
stream-gaging station on North Creek near Jacksboro 
continuously records the water level whichs with measurements of 
streamflow, 1s used to compute the cunofis) .firomvUathe Ustudy 
area. Streamflow records at this gage began on Auge &» 1956. 
Detailed rainfall-runoff computations are included for one 
storm during the 1979 water year at the stream-gaging station. 
(USGS) 


Hydrologic Data for North Creek Trinity River Basins Texas, 
1975 

Kidwell» C. C. 

Geological Surveys Austins Tex. Water Resources Div. 

Open-file report 76-724, April 1977. SO ps 2 figs 3 tabes 

Journal Announcement: SWRA1023 

This report contains the rainfalls» runoffs and storage data 
collected during the 19.75 water year for the 
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21 86-squarie=m 1'Ge area above the stream-gaging station North 
Creek near Jacksboros Texas. The weighted-mean rainfall in the 
study area during the water year was 39.01 inchess which is 
greater than the 18-year average of 30.21 inches for the period 
1958-75. Monthly rainfall totals ranged from 1.04 inches %in 
November to 7.94 inches in May. The mean discharge for 1975 at 
the stream-gaging station was SSIS ELCs compared with the 
1ésyéans ) CHOS7=7 OD average of 5.75 cfs. The annual runoff#trom 
the basin above the stream-gaging station was 44330 acre-feet 
or aa inches. Three storms were selected for detailed 
computations for the 1975 water year. The storms occurred on Oct. 
30-3146 (19744 “May n2s 119752 %and JAUgs |) w26e 19758 Rainfall and 


discharge wereiOicomputed Won! the) ibasis#tot@ aGiceftned time 
breakdown. Patterns” of the storms are illustrated by 
hydrographs and massS cuUrveS.e A summary of rainfall-runoff 
data is tabulated. There are five floodwater-retarding 
structures in the study area, These structures have a 


total capacity of 4/425 acre-feet below flood-spillway crests and 


regulate streamflow from 16.3 square miless or 75 percent of the 
study area. Acsummary "of the ohysicaleidata sat each of the 
floodwater-retarding structures is included. (Woodard-USGS) 


HYDROLOGIC DATA FOR NORTH CREEK FRINITY RIVER BASINses TEXASs 
1974 

KTOWEERZS Comes 

GEQOLOGIGAWF SURVEY, AUSTINZS LEX. 

OPEN-FILE REPORT» MAY 1976. 40 Pe 2 FIGs 3 TABese 

Journal Announcement: SWRA0919 

THIS REPORT CONTAINS THE RAINFALL» RUNOFFse AND STORAGE DATA 
COLLECTED DURING THE 1974 WATER YEAR FOR THE A146 $Q MI AREA 
ABOVE THE STREAM=GAGING STATION NORTH CREEK NEAR 
JACKSBOROs TEXANSi< THERSEOCCATIONS OF FLOODWATER~RETARDING 
STRUCTURES AND HYDROLOGIC INSTRUMENT INSTALLATIONS TN BHE AREA 
ARE SHOWN. FIVE FLOODWATER-RETARDING STRUCTURES HAVE A COMBINED 
GARAIG Winey, OF 42425 ACRE-FT BELOW FLOOD~SPILLWAY CRESS AND 
REGULATE STREAMFLOW FROM 16.35 SQ Mle OR a PERCENT OF 
THE STUDY AREA. THE SLIGHTLY LESS THAN THE 17-YEAR AVERAGE OF 
29469 SIN ASRORBINAIE PERIOD 1958-74. MONTHLY RAINFALL TOTALS 
RANGED FROM 0.00 iN DNIDEGEMBERITOS? ODGEN. IN AUGUST. take 
YEARLY MEAN DISCHARGE AT THE STREAM~GAGING STATION WAS teats 
CFS COMPARED WITH THE 14-YEAR (1957-70) AVERAGE OF 5.75 CFS,s 
PRIOR TO THE NOTABLE EFFECT CAUSED BY (ale FLOODWATER-RETARDING 
STRUCTURES. THE ANNUAL RUNOFF FROM THE BASIN ABOVE THE 
STREAM~GAGING STATION WAS 821 ACRE-FT. TWO STORMS WERE SELEG@iiiag 
FOR DERATEED COMPUTATIONS FOR THE 1974 WATER YEAR. THE STORMS 
SELECTED OCCURRED ON OCT. 124 1973 AND AUG. 29% 19%43 RAINFALL 
AND DISCHARGE WERE COMPUTED ON THE BASIS’ OF A REFINED TIME 
BREAKDOWN. PATTERNS OF VW igite STORMS ARE ILLUSTRATED BY 
HYDROGRAPHS AND MASS GUI RViERSie (WOODARD-USGS) 


Hydrologic Data for North Creeks Trinity River Basins Texas, 
1978 
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Kidwells C. Cy 

Geological Surveys Austins TX. Water Resources Div. 

Available from the OFSSs» USGS Box 25425, Fed. (Ctr.e Denvers 
Per sOaz2Se Prices: 255950 /1ni paper’ copys SSSSOR STH Pimicnotiches 
Geological Survey Open-File Report 80-5734 Auguste £980.%94460ps 2 
Fags 3'Tab.» 

Journal Announcement: SWRA1415 

This report contains rainfall and runoff data collected 
during the 1978 water year for the 21.6-square mile area above 
the stream-yaging station North Creek near Jacksboros Texas. A 
continuous water-stage recording gage was installed at one 
representative floodwater-retarding structure (site 28-A) on 
OE US S009 722 The data are collected to compute the contents, 
surface areas inflows, and outflow at this site. The 
stream-gaging station on North Creek near Jacksboro 
continuously records the water level whichs with measurements of 
streamf lows is used to compute the runoff from the study 
area. Streamflow records at this gage began on Auge 8% 1956. 
Detailed rainfall-runoff computations are included for two storm 
periods during the 1978 water year at the stream-gaging station. 
(USGS) 


Hydrologic Data for North Creek. Trinity RiVEerANBasin-lstexass 
1976 

Kidwells» Cc. .C. 

Geological Surveys Austins TX. Water Resources Dai Vic 

Geological Survey open-file report 77?7-732e.s July M97BteGaups 2 
tage235%tab-. , 

Journal Announcements: SWRA1216 


Thassereport contains rainfall and runoff data collected 
during the 1976 water year for a 21.6-square mile area above the 
stream-gaging station on North Creek near Jacksboros Texas. A 


continuous water-stage recording gage was installed at one 
representative floodwater-retarding structure (site 28-A) on 
Meee US, 8H197e. Fhenwdatial) areseused! tod computeethetcontents, 
surface areas inflows and outflow at this site. The 
stream-gaging station on North Creek near Jacksboro 
continuously records the water level which- with measurements 
of streamflows is used to compute the runoff from the study 
area. Streamflow records at this gage began on Auge 8 1956. 
Detailed rainfall-runotf computationss including hydrographs and 
mass curveSses are included for two storm periods during 
the 19RG water year at the stream-gaging station. 
(Woodard-USGS) 


RECONNAISSANCE OF tale CHEMICAL QUALITY OF SURFACE WATERS OF 
THE NUECES RIVER BASINe TEXAS 

KUINZES@HS Es 

GEOLOGICAL SURVEY» AUSTINs TEX. 

TEXAS WATER DEVELOPMENT BOARD REPORT 134, SEPTEMBER 1971. 34 Po 
8 FIG, S9TAB, 54 REP. >? 

Journal Announcement: SWRAOU508 
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THE KINDS AND QUANTITIES OF MINERALS DISSOLVED IN SULFACE 
WATERS OF THE NUECES RIVER BASIN IN TEXAS ARE RELATED PRINCIPALLY 
TO°THE GEOLOGY OF "THE AREA. AND [TOW RAINEALCC AND STREAMFLOW 
CHARACTERISTICS-~ BUT INDUSTRIAL INFLUENCES» PARTICULARLY THE 
DISPOSAL OF OIL=FIELD BRINEs HAVE AFFECTED THE -QUALITY) © INSRSGue 
AREAS. THE BASIN UPGS se IN] TWO PHYSITOGRAPHIC SECTIONS~--THE 
EDWARDS PLATEAU OF THE GREAT PLAINS PROVINCE® AND® THE GMWESG 
GULF COASTAL PLAIN OF THE COASTAL PLAIN PROVINCE. THE EDWARDS 
AND ASSOCIATED LIMESTONES AND THE GLEN ROSE LIMES [TONGGg08 
CRETACEOUS AGE ARE EXPOSED ON THE EDWARDS PLATEAU. ROCKS EXPOSED 
IN THE WEST GULF COASTAL PLAIN RANGE IN AGE FROM THE PRINCIPAL 
CONSTITUENTS ARE CALCIUM AND BICARBONATE. DURING LOW FLOW THE 
DISSOLVED-SOLIDS CONCENTRATIONS,» IN WHICH: SODIUM AND | CHUORTDSe 
PREDOMINATE. DURING THE SHORT PERIODS OF HIGH FLOWs 
DISSOLVED-SOLIDS CONCENTRATIONS ARE LOW AND CALCIUM AND 
BICARBONATE ARE THE PRINCIPAL CONSTITUENTS. LAKE CORPUS CHRISTI 
PROVIDES WATER OF GOOD QUALITY FOR MUNICIPAL SUPPLY,» 
IRRIGATIONs AND INDUSTRIAL USE. (WOODARD-USGS) 


RECONNAISSANCE OF THE CHEMICAL QUALITY OF SURFACE WATERS OF 
THE SULFUL RIVER AND CYPRESS CREEK BASINS» TEXAS 

EER RPESTEZ Se OONALDS Ks 

GEOLOGICAL SURVEY, AUSTINs»s TEX. 

TEX WATER DEVELOP BOARD REP NO 87s DEC 1968. 32 Pp 3 FIG, 6 
TABs 29 REF. ° 

Journal Announcement: SWRAU211 

THE SULPHUR RIVER AND GYRRESS CREEK BASINS ARE FREE OF 


SERIOUS WATER-QUALITY PROBLEMS. CONTINUED MUNICIPAL AND 
INDUSTRIAL GROWTH WILL INCREASE THE WASTE-DISPOSAL BURDENS OF 
THE STREAMS» AND PLANNED IMPOUNDMENTS WILL CAUSE A 


REDUCTION IN THE STREAMFLOW WHICH NOW AIDS IN WASTE ASSIMILATION. 
AS THE WATER RESOURCES OF THE BASINS ARE DEVELOPEDs, THE: MAGNITUDE 
AND SIGNIFICANCE OF THE PROBABLE CHANGES IN WATER QUALITY WILL 
NECESSITATE” *STUDLESD OF] THESURESUC TINGE FROBEE RS. THE SULPHUR 
RIVER AND CYPRESS CREEK bASINS ARE ADJACENT BASINS IN THE 
NORTHEAST CORNER OF TEXAS. THEIR COMBINED DRAINAGE AREA IN 
TEXASSIS#6T67 URS QUMI= BOTH BASINS ARE COMPLETELY WITHIN THE WEST 
GULF COASTAL: PLAIN: SECTION) OF THE COASTAL PLAIN, PHYSTOGRAPHTS 
PROVINCE. THE CLIMATE OF THE STUDY SASINS RANGES FROM MOIST 
SUBHUMID TO HUMID. THE AVEKAGE ANNUAL PRECIPITATION RANGES FROM 
42 IN. IN THE WEST TO 48 IN. IN THE EAST AND AVERAGES ABOUT 45 
IN. “ABOUT ONE=FOURTH OF THE PRECIPITATION APPEARS IN THE STREAMS 
AS RUNOFF, SURFACE WATER IN THE SULPHUR RIVER AND CYPRESS\SCReEE 
SASINS IS GENERALLY OF GOOD CHEM TCAC AP QUACT RY AND 1 
SUITABLE FOR MOST MUNICIPALs INDUSTRIAL AND AGRICULTURAL 
PURPOSES. THE KINDS AND QUANTITIES OF MINERALS DISSOLVED IN 
SURFACE WATERS OF THE BASINS ARE RELATED PRINCIPALLY TO THE 
GEOLOGY OF THE RUNOFF AREA AND TO RAINFALL AND STREAMFLOW 
CHARACTERISTICS. BUT ARE ALSO AFFECTED BY INDUSTRIAL 
ACTIVITIES. THE WATER IN STREAMS IS USUALLY EOW IN (CONCENT RATOae 
OF DISSOLVED MATERIALS. WATER FROM THE CRETACEOUS AND TERTIARY 
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ROCKS IN THE SULPHUR RIVER BASIN IS GENERALLY OF A MIXED TYPE 
CONTAINING LESS THAN 250 PPM DISSOLVED SOLIDS~» EXCEPT IN 
THE WHITE OAK “CREEK SUBBASIN WHERE OLESEIECD DRAINAGE 
INTERMITTENTLY DEGRADES THE QUALITY OF THE WATER. IN THE CYPRESS 
CREEK BASIN» THE CRETACEOUS ROCKS CONTRIBUTE A SODIUM CHLORIDE 
TYPE WATER THAT GENERALLY CONTAINS LESS THAN 250 PPM DISSOLVED 
SOLIDS. THE CHLORIDE CONTENT. OF BIHE SSURFACE. WATERSS JS 
GENERALLY LESS THAN 25 PPM, EXCEPT WHERE OIL-FIELD DRAINAGE 1 Gs 
AFFECTING THE QUALITY OF THE WATER. ALL THE RESERVOIRS IN THE 
BASINS CONTAIN WATER OF VERY GOOD QUALITY. THE 
DISSOLVED-SOLIDS CONCENTRATION IS USUALLY LESSTHAN 150 PPM. WATER 
AVAILABLE FOR STORAGE AT POTENTIAL RESERVOIRS IS ALSO OF 
VERY GOOD QUALITY. (KNAPP-USGS ) 
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RECONNAISSANCE Oe lal (Elshei eM RuUOP NL Ie is SURFACE WATERS OF 
THE COLORACO RIVER BASIN»s TEXAS 

LEIFESTEs» DONALD Kis LANSFORDs MYRA We 

US GEOLOGICAL SURVEY 

WE WATER DEVELOP BOARD REP 714 78 Poe MAR 1968. 13 F1Gse 6 TABs 
26 REF.» 

Journal Announcement: SWRA6801 

THE NATURAL RUNOFF FROM MOST OF THE 40-000 SQ MI COLORADO RIVER 
BASIN IS OF GOOD CHEMICAL QUALITY AND SUITABLE FOR. (MOST: USERS 
MINERAL QUALITY OF THE WATER IS RELATED TO GEOLOGYs RAINFALLs 
AND STREAMFLOW EXCEPT BELOW LAKE J. B. THOMAS WHERE INFLOW FROM 
OIL~FIELD BRINES IMPAIR THE QUALITY. MOST Ok THE TRIBUTARY 
INFLOWS HAVE LESS THAN 250 PPM DISSOLVED SOLIOS» BUT WATER IN THE 
MAIN STEM DOWNSTREAM FROM THE AREA OF SALINE INFLOW IS GENERALLY 
ABOVE 250 PPM. THE WATER RANGES FROM MODERATELY HARD TO VERY 
HARD» AND CHLORIDE CONCENTRATIONS RANGE FROM LESS THAN 50 
PPM TO SEVERAL THOUSAND PPM, CHLORIDE IS HIGHEST IN THE UPPER 
REACHES WHERE BRINES REACH THE STREAMS. MAJOR WATER=-SUPPLY 
RESERVOIRS ALL HAVE WATER OF ACCEPTABLE QUALITY FOR MOST USES. 
THE QUALITY OF WATE? THAT WILL BE STORED IN ROBERT LEE RESERVOIR, 
NOW SALINE WATER. SMALL=SCALE MAPS SHOW Vf falfe RANGE IN 
PRECIPITATION AND RUNOFF; LOCATIONS OF RESERVOIRS, OL FICE Sc 
GAGGING STATIONS, AND CHEMICAL-QUALITY SAMPLING SIOIE Se AND 
GEOLOGYs IMPORTANT TABLES GIVE THE SOURCEs SIGNIFICANCE, 
AND INDUSTRIAL TOLERANCES FOR VARIOUS MINERAL CONSTITUENTS; AN 
INDEX TO SURFACE=WATER RECORDS, SUMMARY OF: CHEMICAL QUAIBIONy 
ANALYSES AT DAILY STATIONSs AND CHEMICAL ANALYSES OF WATER FROM 
OTHER STATIONS. 


Progress Report on Geology of the Edwards Aquifers San 
Antonio Are@as” Texase and Preliminary Interpretation of 
Borehole Geophysical and Laboratory Data on Carbonate Rocks. 


Maclays Re. Wer Smalls» T. A. 

Geological Surveys San Antonios Tex. Water Resources Div. 

Open-file report 76-627, November 1976. 65*ps"20 fig2"3 tabeuee 
refers 

Journal Announcement: SWRA1011 

The Edwards aquifers which is one of the most productive 
aquifers in the southwestern military installations, “andmune 
communities in South Texas. San Antonios which has a population 
of about 750,0004 obtains its entire water supply from. the 


Edwards. The primary purpose of this progress report’ Vsmeo 
describe the geology and porosity of the rocks of the Edwards 
aquifer in the San Antonio and to present preliminary 


interpretations of vorehole yeophysical and laboratory data. The 
data were obtained from geophysical and geologic studies of 
nine’ cored test. holess from laboratory analyses’ of samplesmue 
aquifer materials, and from recent stratigraphic studies by Rose 
(1972). The aquifer is areally divided into a fresh-water zone 


and a saline zone at the ‘'bad-water' Line. The bad-water 
line forms the southern boundary of the fresh-water zone 
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and its position is determined by the Rock characteristics and 
water chemistry in the fresh-water one differ markedly from 
those of the saline’ zone. The high permeability of the 
aquifer within the fresh-water zone results from open 


fractures and selectively dissolved facies. (Woodard-USGS) 


ANNUAL COMPILATION AND ANALYSIS OF HYDROLOGIC DATA FOR 
GREEN CREEKs BRAZOS RIVER BASINs TEXAS--1969 

MASS EVs “Ba. Cy 

GEOLOGICAL SURVEY» AUSTIN» TEX. 

GEOLOGICAL SURVEY DATA REPORTs 1970. 44 Po CP Ge? SIVAB «7 

Journal Announcement: SWRAU4S1T6 

THIS REPORT wHICH is te TENTH IN A SERIES OF 
BASIC-DATA REPORTS PUBLISHED ANNUALLY FOR THE GREEN CREEK STUDY 
AREAs CONTAINS THE RAINFALL» RUNOFFs AND STORAGE DATA GOMEEGTED 
DURING THE 1969 WATER YEAR COCT. n) Sites) SSIES 1969) FOR THE 
46.1-SQUARE-MILE AREA ABOVE Vf (alle STREAM=GAGING STATION GREEN 
CREEK NEAR ALEXANDER,» TESXA Si. THE LOCATIONS OF 
THE FLOODWATER-RETARDING STRUCTURES AND HYDROLOGIC INSTRUMENTS 
IN THE AREA ARE SHOWN. THE WEIGHTED-MEAN RAINFALL WAS 31.01 
INCHES, OR 98 PERCENT OF THE 1931-60 LONG-TERM MEAN ANNUAL 
RAINFALL OF Sie 64 INCHES IN DUBLIN, TEXAS. THE MEAN DAILY 
DISCHARGE AT THE STREAM-GAGING STATION GREEN CREEK NEAR 
ALEXANDER WAS ard GENS COMPARED WITH THE TI-YEAR (1958-69) 
AVERAGE OF 6.14 CFS. THREE STORM PERIODS WERE SELECTED FOR 
DETAILED ANALYSIS AND COMPUTATION. THESE COMPUTATIONS INCLUDE 
DETAILED TIME BREAKDOWN OF RAINFALL AND DISCHARGE» HYDROGRAPHSs» 
AND MASS CURVES. THE STORMS SELECTED OCCURRED ON APRIL 12, 
1969-7 MAY 6-le 1969- AND JULY 27, 1969. A SUMMARY OF 
RAINFALL-RUNOFF DATA FOR THESE STORMS IS TABULATED. COMPUTATIONS 
ALONG THE HYDROGRAPHS AND MASS CURVES FOR THE STORMS ARE SHOWN IN 
THE COMPILATION AND ANALYSIS OF DATA. (WOODARD-USGS ) 


Appedteationh ot “a Riainfial l=Runot fe’ Model in Estimating Flood 
Peaks for Selected Snall Natural Drainage Basins in Texas 

Masseys GO.) CovScnroeders C.F. 

Geological Surveys Austins TX. Water Resources Dive 

Open-file report 77-792, becember 1977, 2328p BRI aig> 48vaby 1S 
refers 

Journal Announcement: SWRA1114 

A parametric rainfall-runoff simulation model was usedgd to 
synthesize long-term records of annual peak discharges’ for 
small natural drainage basins in Texas. Optimum model-parameter 
values were determined for each of tel r4O. basins istudied#! by 
using short-term rainfall, evaporations and discharge data. 
The calibrated model was used in conjunction with long-term 
records of rainfall and evaporation to synthesize a record of 
annual peaks for each site. 6ecause the frequency curves of the 
simulated peaks had flatter slopes than those of the observed 
peaks» the synthetic frequency curves were adjusted for the loss 
of variance inherent in the modeling process. (woodard-USGS) 
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RECONNAISSANCE OF THE CHEMICAL QUALITY .OF SURFACE WATERS 
OF THE RIO GRANDE BASINs TEXAS 

MENDIETAs»” H. B. 

GEOLOGICAL SURVEYs AUSTIN» TEX. 

TEXAS WATER DEVELOPMENT BOARD REPORT 1804 MARCH 1974, 109: 9 Pie 
10 FIG. 11 TABs 48 REF.e 

Journal Announcement: SWRA0716 

THE KINDS AND QUANTITIES OF MINERALS DISSOLVED INVSUREACE 
WATERS OF THE RIO GRANDE BASIN ARE RELATED PRINCIPALLY TO THE 
GEOLOGY OF THE AREA AND RETURN FLOW FROM IRRIGATION. 
DURING PERIODS WHEN THE FLOW CONSISTS PRINCIPALLY OF SEEPAGE 
FROM THE QUATERNARY DEPOSITS AND RETURN FLOW FROM IRRIGATIONs 
WATER IN THE UPPER REACH OF THE RIO GRANDE USUALLY is SLIGHTLY 
SALINE AND VERY HARD. wATER IN THE UPPER REACH OF THE PECOS 
RIVER AND MOST OF ITs TRIBUTARIES THAT TRAVERSE THe 
QGUATERNARY DEPOSITS IS SLIGHTLY TO TRIBUTARY THAT TRAVERSES THE 
TERTIARY DEPOSITS IN THE MEXICAN SIDE OF THE BASIN, IS FRESH AND 
VERY HARD. MUCH OF THE MIDDLE REACH GF THE RIO GRANDE BASIN IS 
UNDERLAIN BY ROCKS’ OF CRETACEOUS AGE. WATER IN STREAMS THAT 
TRAVERSE THESE DEPOSITS USUALLY IS FRESH AND HARD. INFLOW FROM 
THE RIO CONCHOS AND OTHER TRIBUTARIES AND FROM SPRINGS MORE 
THAN COMPENSATES FOR THE SALINE INFLOW FROM THE PECOS-) RIVERs 
AND RESULTS IN A DECREASE IN’ DISSOLVED CONSTITUENT So LNeHE 
MIDDLE REACH OF THE RIO GRANDE. WATER TN eats INTERNATIONAL 
FALCON RESERVOIR ON THE LOWER RIO GRANDE Is USED FOR 
MUNICIPAL SUPPLY es INDUSTRY» AND IRRIGATION. RETURN FLOW FROM 
IRRIGATION CAUSES AN INCREASE IN DISSOLVED CONSTITUENTS 
DOWNSTREAM FROM THE RESERVOTR. THE CONCENTRATIONS OF 
DISSOLVED SOLIDS AND SULFATE IN THE RIO GRANDE UPSTREAM FROM 
THE RIO CONCHOS USUALLY EXCEED THE LIMITS RECOMMENDED BY THE 
UeSe PUBLIC HEALTH SERVICE FOR DRINKING WATER. WATER IN THE PECOS 
RIVER AND. SOME OF ITS TRIBUTARIES Is UNDESIRABLE FOR 
DOMESTIC OR INDUSTRIAL USE BECAUSE THE WATER USUALLY CONTAINS 
EXCESSIVE CONCENTRATIONS OF DISSOLVED SOLIDS» SULFATEs» AND 
CHLORICE. WATER IN MOST OF THE OTHER STREAMS USUALLY IS SUITABLE 
FOR DOMESTIC SUPPLY AND MANY INDUSTRIAL USES. THE SODIUM HAZARD 
OF WATER IN THE RIO GRANDE USUALLY RANGES FROM LOW TO MEDIUM, 
THAT OF THE PECOS RIVER USUALLY IS VERY HIGH. THE SALINITY 
HAZARD OF WATER IN THE RIO GRANDE AND PECOS RIVER USUALLY IS HIGH 
OR VERY HIGH. (CKNAPP-USGS) 


TRAVEL TIME FOR SOLUTES 7 UPPER SABINE RIVER BASINe TEXASs 
APRIL 16-30, 1972 

MI Sie Wee Sie 

GEOLOGICAL SURVEYs WASHINGTONs D.C. 

GEOLOGICALLY SURME ¥: OPEN=Fil VES REPORT: 97 elec SHEETS» 2 FIG, 2 
TABs 2 REFae 

Journal Announcement: SWRA0610 

THE US Sc GEOLOGICAL SURVEYs IN COOPERATION WITH THE SABINE 
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RIVER COMPACT ADMINISTRATIONs CONDUCTED TIME-OF-TRAVEL STUDIES 
USING RHODAMINE WT DYE IN THE SABINE RIVER BASINse TEXASs ON APRIL 
Poser URIS 2s ONE =Fst wo WASHIMADEVON THE > SMAINS STEM sOPF WvTHE 
SABINE RIVER IN FOUR REACHES FROM LAKE TAWAKONI hOD 1O0LE003TBEND 
BeaeRVOI Reem A SDESTANGE OF J2T9OMIBESS 2 TWO OTHER ISTUDIES sWERE MADE 
BmeRE ACHES @=OF WAKE FORK GCREEKOMAND (BIG (SANDY CREEK. THE 
PURPOSE WAS TO GRROVIDE PRAVEUSRATESODATAPEOUBE USED BY ATHE 
SABINE RIVER AUTHORITY OF TEXAS IN CONSTRUCTING A’ HYDROLOGIC 
Bepel sOFr THEGCBASINS | JTHE-AVERAGE J VELOCITY  sIN*THE; SABINE RIVER 
SHOWED AN OVERALL INCREASE FROM 0.33 FPS IN THE UPSTREAM REACH TO 
0.81 EPS AT THE DOWNSTREAM END» EVEN THOUGH THE 
MeCOCITY? sFELUCRUATED BETWEEN ADJOINING REACHES. AVERAGE 
VELOCITIES IN THE TRIBUTARY STREAMS RANGED FROM 0.08 FPS TO 0.30 
Pease tHe HIGHER VELOCITIES OCCURRED AFTER RUNOFF FROM OORHE 
STORM ON APRIL ef ENTERED THE STREAMS. MAPS. TABLESs AND 
HYDROGRAPHS SUMMARIZE THE DATA ON TWO SHEETS (APPROXIMATELY ay, 
xX 21 IN). THE DATA INCLUDE LOCATIONS OF SAMPLING SITESs WATER 
GUALITYs PROFILES AND AVERAGE VELOCITY OF DYE PEAKS» AND SHAPE 
OF THE DYE CLOUD AT EACH MEASURING POINT. CWOODARD-USGS) 


WATER BUDGET AND QUALITY OF WATER STUDIES OF HUBBARD CREEK 
RESERVOIR» TEXASs 1963-67 WATER YEARS 

MYERS» Be. Ne 

GEOLOGICAL SURVEYs AUSTIN,» TEX. 

TEXAS WATER DEVELOPMENT BOARD REPORT 1514 JUNE 1972. 9 Py 1 
FIGs 2 TABse 15 REF.» 

Journal Announcements: SWRAUS20 

THE RESULTS GF A WATER BUDGET AND CHEMICAL QUALITY OF 
WATER STUDY OF HUBBARD CREEK RESERVOIR (TEXAS) ARE PRESENTED. 
DATA COPEECTED PERMITTED COMPUTATION OF WATERSHED 
PRECIPITATION, INFLOW AND OUTFLOW OF THE RESERVOIR,» 
EVAPORATION, AND CHEMICAL ANALYSIS OF WATER. SMALL WATER LOSSES 
WERE ATTRIBUTED TO SATURATION OF ALLUVIUM IN THE RESERVOIR BASIN 
DURING THE INITIAL FILLING OF THE RESERVOIR. BECAUSE THERE ARE NO 
GROUNDWATER AQUIFERS OF IMPORTANCE IN THE WATERSHED=s AND 
BECAUSE THE SEDIMENTS WITHIN THE DRAINAGE BASIN ARE RELATIVELY 
IMPERMEABLE,» NO LARGE AMOUNTS OF WATER ARE LOST BY 
INFILTRATION. DURING THE PERLOD 1963-67, ABOUT 110,000 ACRE Re car 
OF WATER WAS LOST ie} \¢ EVAPORATION. THIS AMOUNT REPRESENTS 
ABOUT 30% OF THE CAPACITY OF THE RESERVOIR AT NORMAL OPERATING 
(ewe L 3 WATER-SAMPLE ANALYSES FROM FRIBUTARIES PASSING THROUGH 
OLE BLEEDS INDICATE THAT INDUSTRIAL WASTE CONTRIBUTES TO 
MINERALIZATION OF THE RESERVOIR WATER. CWOODARD-USGS) 


TIME-OF-TRAVEL OF SOLUTES IN THE TRINITY RIVER BASIN, TEXAS» 
SEPTEMBER 1973 AND JULY-AUGUST 1974 

OLLMANs R. H. 

GEOLOGICAL SURVEYs FORT WORTHs TEX. 

OPEN-FILE REPORT 75-558, NOVEMBER 1975, Sm SHEEUS2 2c tibGs ane 
TAB.e 
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Journal Announcement: SWRAQ911 

THE U. So GEOLOGICAL SURVEY, IN COOPERATION WITH THE UGSn 
ARMY CORPS OF ENGINEERS AND THE UROL AS RIVER AUT HORMtpy 
OF PTE NAS. CONDUCTED TIME-OF-TRAVEL STUDIES IN THE TRINITY 
RIVER BASIN DURING A PERIOD OF LOW FLOW SEPTEMBER 19=23% 
1973-2 AND DURING A PERIOD OF MODERATE FLOW JULY 23-AUGUST 1s 
1974. THE PURPOSE OF THESE STUDIES WAS TO PROVIDE DATA THAT 
COULD BE USED BY THE TRINIT YORIVER AUTHORITY AS PART OF THE 
BASIC INPUT TO A MATHEMATICAL WATER-QUALITY MODEL OF THE 
RL VERT THE MODEL ins BEING DEVELOPED AS PART OF A 
COMPREHENSIVE WATER “QUALITY MANAGEMENT PLAN FOR THE BASIN. THE 
TIME-OF-TRAVEL OF SOLUTES IN THE TRINITY RIVER AND wEST FORK 
TRINITY RIVER WAS DETERMINED BY INJECTING A FLUORESCENT DYE 
(RHODAMINE WT» 20-PERCENT SOLUTION) THAT COULD BE DET BGrED BY 
FLUOROMETRIC ANALYSIS OF WATER SAMPLES COLLECTED AT SELECTED 
DOWNSTREAM SITES. PLOTS OF OBSERVED DYE CONCENTRATION VERSUS 
TIME WERE MADE FOR EACH INJECTION AND SAMPLING SITEs AND A SMOOTH 
CURVE WAS DRAWN. THE RESULTING CURVES WERE THEN USED TO 
DETERMINE ARRIVAL TIMES OF THE LEADING EDGE, THE PEAKs AND 
THE TRAILING EDGE OF THE DYE CLOW. THE TRAILING EDGE WAS 
D ERIN EDSAS slit & CONCENTRATION VALUE EQUAL Onn OF PERC EINiaORE HE 
PEAK CONCENTRATION, MEASUREMENTS OF THE CONCENTRATION AND 
DISPERSION OF THE DYE PROVIDE INFORMATION ON THE PROBABLE 
BEHAVIOR OF SOLUBLE CONTAMINANTS THAT MIGHT BE INTRODUCED IN 
THE REACHES STUDIED. (CWOODARD-USGS) 


GEQHYDROLOGIC SIGNIFICANCE OF LITHOFACIES ‘OF THE =°COCKEERGD 
FORMATION OF LOUISIANA AND MISSISSIPPI AND OF THE YEGUA FORMATION 
OF TEXAS 

PAYNE adie Nie 

GEOLOGICAL SURVEY» WASHINGTON» O.C. 

AVAILABLE FROM SUPERINTENDENT OF DOCUMENTS, WASHINGTON, OSG. 
20462 - $6.25 CINCLUDING PLATES IN SEPARATE CASE). GEOLOGICAL 
SURVEY PROFESSIONAL PAPER 569-Bs 1970. 14°P,° 2 FIGs | "8 PLARee 
1 TAB, 63 REF. (PLATES UNDER SEPARATE COVER).-» 

Journal Announcement: SWRAQ0Q413 

SAND-PERCENTAGE AND MAXIMUM SAND-UNIT THICKNESS MAPS SHOW 
THA WESUHE TREO CK FIELD AND YEGUA FORMATIONS IN LOUISIANA, 
MISSISSIPPI,» AND EASTERN TEXAS CONSISTS OF SEDIMENTS DEPOSITED IN 
A DELTAIC~FLUVIAL-LAIN ENVIRONMENT. AN INTERLACING CHANNEL 
SYSTEM WAS WELL DEVELCPED IN THE AREA DURING COCKFIELD AND YEGUA 
TIME THAT” IS “THOUGHT “TO ™BE* THEY (RECORD /9OF c-THE AWANCE Se 


MISSDSSIPREL AND TRINITY RIVER SYSTEMS. SAND PERCENTAGE 
AND MAXIMUM SAND-UNIT THICKNESS SUGGEST THAT AN ALONGSHORE AND 
NEARSHORE ENVIRONMENT OF DEPOSITION WAS PREDOMINANT. THE 


COEFFICIENT OF PERMEABILITY INCREASES WITH INCREASE IN THICKNESS 
OFT SPHE SSANDG BODY Ss AS “A CONSEQUENCE OF THIS RELATION BETWEEN 
PERMEABILITY AND THICKNESS, THE AREAS OF GREATER 
TRANSMISSIBILITY ARE FOUND ALONG CHANNEL PATHS WHERE THICK SAND 
UNITS WERE DEPOSTTED. THE DIRECTION OF FLOW OF WATER IS TOWARD 
THE SS GULF COAST GEOSYNCLINE AND PRET SMISS2SS PP RE RIVER 
ALLUVIAL VALLEY~s, THE TWO PRINCIPAL AREAS OF DISCHARGE. THE 
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WATER IN AND NEAR OUTCROPS CONTAINS APPRECIABLE AMOUNTS OF 
CALCIUM AND MAGNESIUM, DIREERENCES © -INSLITDHOUOGIC sO LSTRIBUTTION 
Poe heACLDRUDE OR TT HE SPT EZOMETRICOSURFACES "ARE VIVIDLY REFLECTED 
BeeerHeE REGIONAUSDISTRIBUTION, OF OTHE IDISSOLVED-SOLIDS CONTENT OF 
WATERS. (KNAPP=-USGS,) 


GEOHYDROLOGIC SIGNIFICANE OF LITHOFACIES OF THE CARRIZO SAND OF 
ARKANSAS» LOUISIANA, AND TEXAS AND THE MERIDIAN SAND OF 
MUSSESS TPPI 

BAYNE OJ. YN. 

GEOLOGICAL SURVEYs BATON ROUGEs LA. 

AVAILABLE FROM SUR is OF DOCUMENTS=s GPO WASH.s D.C. 20402, 
PRICE $11.00. GEOLOGICAL SURVEY PROFESSIONAL PAPER S69-D, eo ore 
Rimes C22 IGs 9 RLATES. 1 TABs 60 REFae 

Journal Announcement: SWRAUITS 

ae SU OF THE CARRIZO ANO MERIDIAN SANDS IS THE FOURTH 
PART OF AN INVESTIGATION OF THE GEOHYDROLOGY OF 1 fale CLAIBORNE 
GROUP. THE REGIONAL OIP OF THE -CARRIZO AND MERIDIAN SANDS IS 
INTO Ulalie DESHA BASIN,» MISSISSIPPI EMBAYMENT, AIN DME GUIS aGO AS iT 
GEOSYNCLINE. SOME MOVEMENT OF MAJOR STRUCTURAL BEATUIRES TOOK 
PLACE DURING CARRIZO AND MERIDIAN REM ES NORMAL FAULTING IS 
RATHER EXTENSIVE IN SOUTHERN ARKANSAS AND IN EE XS AIS e THE 
THICKNESS OF THE CARRIZO AND MERIDIAN SANDS VARIES FROM QO 
IN AREAS OF NONDEPOSITION TO A MAXIMUM OF 700-750 FEET IN DE WITT 
AND KARNES COUNTIES» TEX. AQUIFER Wess INDICATE THAT THE 
COEFFICIENT OF PERMEABILITY INCREASES WITH INCREASE IN SAND-UNIT 
THICKNESS» BUT THE RANGE IN VALUES IN THE CARRIZO AND MERIDIAN 
SANDS IS NOT AS GREAT AS THE RANGE IN VALUES FOUND IN THE OTHER 
CLAIBORNE AQUIFER FORMATIONS. THE AREAS OF HIGHEST 
TRANSMISSIVITY OF THE FORMATIONS ARE IN WEST=CENTRAL 
MISSISSIPPI AND IN SOUTHERN TEXAS. IN MISSISSIPI AND TEXAS THE 
DOMINANT ANION IS BICARBONATE IN WATER FROM THE CARRIZO AND 
MERIDIAN SANDS FROM DEPTHS OF 147090 TO MORE THAN 2,500 FEET. 
IN ARKANSAS AND LOUISIANA, CHLORIDE IS THE DOMINANT ANION BELOW 
DEPTHS OF 500-1,-00 FEET. (CWOODARD-USGS) 


HYDROLOGIC SIGNIFICANCE OF LITHOFACIES OF THE CANE RIVER 
FORMATION OR EQUIVALENTS OF ARKANSAS¢s LOUISIANAs MISSISSIPPI s AND 
TEXAS 

RAYNE Ade Ne 

GEOLOGICAL SURVEYs WASHINGTONs D.C. 

AVAILABLE FROM GPOs WASHINGTON, DC 20402 - PREGE SLO. 90% 
GEOLOGICAL SURVEY PROFESSIONAL PAPER S69-C.e WIE 17 Pe 4 
FIGs 16 PLATE (BOUND SEPARATELY)» 1 TABs 61 REF.» 

Journal Announcement: SWRAU619 

THE STUDY OF THE CANE RIVER FORMATION AND ITS EQUIVALENTS IS 
PART OF AN INVESTIGATION OF THE GEOHYDROLOGY OF THE 
CLAIBORNE GROUP OF THE GULF COASTAL PLAIN. THES THICKNESS © O Bane 
CANE RIVER FORMATION RANGES FROM TO REET IN UA SAELE “PARLSH> 
EASs TO 750 Pele I IN THE DESHA BASIN OF ARKANSAS. THE 
COEFFICIENT OF PERMEABILITY PROBABLY INCREASES WITH 
INCREASE TNOGHEGRNESS = RECHARGE OF THE CANE RIVER IS MAINLY 
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BY PRECIPITATION IN THE OUTCROP AREA, S8UT A MINOR AMOUNT OF 
RECHARGE TAKES PLACE BY THE UPWARD MOVEMENT OF WATER FROM 
THE UNDERLYING MERIDIAN-UPPER WILCOX AQUIFER. REGIONAL FLOW 
OF WATER IS GENERALLY DOWN THE DIP. IN AND NEAR THE OUTCROP 
AREA, WATER FROM HE CANE RIVER FORMATION CONTAINS 
PROPORTIONATELY HIGH CONCENTRATIONS OF CALCIUM AND MAGNESIUM, 
FARTHER DOWNDIP, SODIUM es THE DOMINANT CATION. IN 
MESS 1 S'SBR Pi THE DOMINANT ANION IS BICARBONATE. IN ARKANSAS AND 
LOUISIANA THE CHLORIDE ANION OCCURS IN SIGNIFICANT 
PROPORTIONS. RECHARGE OF THE REKLAW AND QUEEN CITY FORMATIONS 
TAKES PLACE BY INFILTRATION OF PRECIPITATION IN THE OUTCROP AREAs 
BY INFILTRATION OF WATER FROM STREAMS, AND BY UPWARD MOVEMENT 
OF WATER FROM THE CARRIZO SANC. THE DISTRIBUTION OF SOLUTES 
REFLECTS THE EXTENT OF FLUSHING BY FRESHWATER. (KNAPP=-USGS ) 


RECONNAISSANCE OF THE OXYGEN BALANCE AND THE VARIATION 
OF SELECTED NUTRIENTS IN THE SAN ANTONIO RIVER DURING LOW FLOW 

RAWSON, J. 

GEOLOGICAL SURVEY» AUSTIN,» TEX. 

TEXAS WATER DEVELOPMENT BOARD REPORT 1426 FEBRUARY 1972. 11 Po 
8 FIGs 2 TABs TIREF. Ss 

Journal Announcements: SWRA0518 

A WATER-QUALITY RECONNAISSANCE OF THE SAN ANTONIO RIVER IN 
TEXAS WAS MADE TO DESCRIBE THE PROGRESS OF WASTE ASSIMILATIONs 
TO DELINEATE THE CRITICAL REACH OF THE RIVER CTHE REACH IN 
WHICH THE MINIMUM DISSOLVED-OXYGEN CONCENTRATION OCCURS)» 
AND TO DETERMINE THE CONCENTRATIONS OF SECEG hE D NUTRIENTS IN 
THE RIVER DURING THE LOW-FLOW PERIOD JUNE 16-19, 1969. 
WATER-QUALITY AND DISCHARGE DATA WERE OBTAINED AT SEVEN 
SaRess IN THE 136.5-MILE REACH OF THE RIVER BETWEEN FARM ROAD 
1518 NEAR ELMENDORF AND GOLIAD. THE MEAN DISCHARGE RANGED 
FROM 128 CFS NEAR ELMENDORF CONSISTED OF TREATED SEWAGE EFFLUENT. 
THE QUANTITY OF TREATED EFFLUENT RELEASED INTO THE SAN ANTONIO 
RIVER ABOUT 18 MILES UPSTREAM FROM THE Site NEAR ELMENDORF 
RANGED FROM 46 TO 138 CFS AND AVERAGED ABOUT 100 CFS. THE 
TIME“-WEIGHTED CONCENTRATION OF DISSOLVED OXYGEN AND THE 
DISSOLVED-OXYGEN DEFICIT, DURING THE PERIOD FROM 1200 HOURS ON 
JUNE 17 TO 1400 HOURS ON JUNE 19, SHOW THAT THE CRITICAL PART OF 
THE REACH EXTENDED FROM SITE 71 (MILE 203.0) me) Sane 2 (MILE 
Nii Sot) THE DISSOLVED-~OXYGEN CONTENT OF WATER IN THIS 27.5-MILE 
REACH 


Ett eGtsuy on the Rate of Releases From Sam Rayburn 
Reservoir on the Aeration Capacity of the Angelina Rivers Eastern 
Texas 

Rawsons Jes GOoSSs Re Les Rathbuns 1. G. 

Geological Surveys Austins TX. Water Resources Div. 

Available from the National Technical Information Services 
Springfield» VA 22161 as AD-A094 303-4 Price codes: AO3' in “paper 
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copys AQ1 in microfiche. Geological Survey Water-Resources 
Paves tigations 60-58 Wulys 19800923 ps» 4 Figs S Tabs 3 Ref.o 

Journal Announcement: SWRA1414 

A three-phase study was conducted during July and 
August 1979 to determine the effects of varying release rates 
through the power-outlet works at Sam Rayburn Reservoirs 
eastern Texases On aeration capacity of a 14-mile reach of the 
Angelina River below Sam Rayburn Dam, The dominant factors 
that affected the aeration capacity during the study time were 
time of travel and the dissolved~oxygen deficit. of the 
releases. Aeration was low throughout the study but increased in 
response to increases in the dissolved-oxygen deficit and 
the duration of time that the releases were exposed to the 
atmosphere (time of travel). The average concentration of 
dissolved oxygen sustained by release of 84800 cubic feet 
per second decreased from 5.0 milligrams per liter at a site near 
the power outlet to 4.8 milligrams per liter at a site about 14 


miles downstreéem, the time of travet averaged about 8 hours, 
The average concentration o f dissolved oxygen in flow 
sustained by releases o f 2200 cubic feet per second 


mcr eased virom S.c)to S.5 simrlligrams ‘per '-liters the time of 
travel averaged about 20 hours. (USGS) 


RECONNAISSANCE OF i lalle CHEMICAL QUALITY OF SURFACE WATERS 
OF THE SAN ANTONIO RIVER BASINs TEXAS 

RAWSON» JACK 

GEOLOGICAL SURVEYs AUSTIN» TEX. 

TEX WATER DEVELOP BOARD REP NO 934 APR 1969, 24 Poe 9 FIGs 6 
TABs 25 REFavs 

Journal Announcements: SWRAU219 

THE KINDS AND QUANTITIES OF MINERALS DISSOLVED IN SURFACE 
WATERS OF THE SAN ANTONIO RIVER BASIN ARE RELATED PRINCIPALLY 
EOS a rhe GEOLOGY OF Uy Gike AREA AND TO RAINFALL AND STREAMFLOW 
CHARACTERISTICS. MUNICIPAL AND INDUSTRIAL WASTES HAVE 
DEGRADED THE NATURAL QUALITY OF WATER IN SOME STREAMS. ROCKS 
EXPOSED IN THE BASIN RANGE IN AGE FROM CRETACEOUS TO QUATERNARY. 
THE UPPER PART OF ie BASIN IS UNDERLAIN BY THE EDWARDS AND 
ASSOCIATED LIMESTONES AND GLEN ROSE LIMESTONE. STREAMS THAT 
TRAVERSE THESE OUTCROPS USUALLY CONTAIN CONSTITUENTS ARE CALCIUM 
AND BICARBONATE. DISSOLVED=-SCLIDS CONTENT OF WATER MUNICIPAL AND 
INDUSTRIAL POUEUT NON. THE CHEMICAL COMPOSITION OF WATER IN 
STREAMS THAT TRAVERSE YOUNGER FORMATIONS IN THE CENTRAL AND 
LOWER PART OF THE BASIN Is VARIABLE. HOWEVERs THE 
DISSOLVED-SOLIDS CONTENT OF MOST WATER IN THESE STREAMS 
USUALLY IS MODERATELY HARD. ALTHOUGH THE CHEMICAL QUALITY OF 
WATER IN THE MAINSTEM SAN ANTONIO RIVER AND THE LOWER REACH OF 
CIBOLO CREEK IS BEING DEGRADED BY MUNICIPAL, INDUSTRIAL, AND 
IRRIGATION WASTES.» THE DISCHARGE~WEIGHTED CONCENTRATION OF 
DISSOLVED SOLIDS IN BOTH HARD. THE CHLORIDE CONTENT OF 
SURFACE WATERS IN He BASIN GENERALLY BEING DEGRADED 
CONSIDERABLY BY POLLUTION, THE CONCENTRATION OF CHEMICAL 
CONSTITUENTS IN SURFACE WATERS THROUGHOUT MUCH OF THE BASIN 
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IS WITHIN LIMITS RECOMMENDED BY THE U.S. PUBLIC HEALTH SERVICE 
FOR DOMESTIC USE. THE WATERS ALSO ARE SUITABLE FOR MOST 
IRRIGATION USES HOWEVER» THE WATER THROUGHOUT MUCH OF 
THE BASIN IS MODERATELY HARD OR VERY HARD AND WILL REQUIRE 
SOFTENING FOR MOST INDUSTRIAL USES. CKNAPP=USGS) 


RECONNAISSANCE OF WATER TEMPERATURE OF SELECTED STREAMS IN 
SOUTHEASTERN TEXAS 

RAWSONs JACK 

GEOLOGICAL SURVEYs AUSTINs TEX. 

TEXAS WATER DEVELOPMENT BOARD REPORT 1054 JANUARY 1970. 103 Poe 
4 FlGe 2 TABs 5 REF. 2 

Journal Announcement: SWRAU316 

TEMPERATURE-PROFILE MEASUREMENTS WERE MADE AT 61 CROSS 
SECTIONS OF % MAJOR STREAMS IN TEXAS. NO CROSS-SECTIONAL 
VARIATIONS OF TEMPERATURE WERE OBSERVED DURING 147 MEASUREMENTS. 
ONLY 34 MEASUREMENTS SHOWED A TEMPERATURE DIFFERENCE OF MORE 
THAN OS DEG C WITHIN A CROSS SECTION, THE MAXIMUM DIFFERENCE 
ENCOUNTERED WAS) wie S SDE G EG PPTHERE ROR ES POINT*TEMPERATURE RECORDS 
REPORTED BY THE U.S. GEOLOGICAL SURVEY IN TEXAS ARE USUALLY 
REPRESENTATIVE OF THE AVERAGE TEMPERATURE OF WATER WITHIN THE 
STREAM CROSS SEGULONs AIR TEMPERATURE ES A REASONABLE INDEX 
OF THE TEMPERATURE OF THE MAJOR STREAMS IN THE STATE--PROVIDED 
THAT TEMPERATURE IS NOT AFFECTED BY SUCH ARTIFICIAL INFLUENCES 
AS ADDITION OF TREATED WASTES OR PRESENCE OF IMPOUNDMENTS. AT 8 
SITES WHERE ARTIFICIAL INFLUENCE WAS NOT SIGNIFICANT. att 
MEAN MONTHLY WATER TEMPERATURES» AS COMPUTED FROM 
ONCE-DAILY OBSERVATIONS s SELDOM DIFFERED FROM CORRESPONDING MEAN 
MONTHLY AIR TEMPERATURES BY MORE THAN 2 DEG C AND OFTEN 
DIFFERED BY NO MORE THAN 1 DEG Ce. THE TEMPERATURES OF TEXAS 
STREAMS VARY WIDELY FROM MONTH TO MONTH. THE SPREAD 
BETWEEN OBSERVED MONTHLY MAXIMUM AND MINIMUM TEMPERATURES 
AVERAGES 3-6 DEG Ce. (KNAPP=-USGS) 


ANNUAL COMPILATION AND ANALYSIS OF HYDROLOGIC DATA FOR 
CALAVERAS CREEKs SAN ANTONIO RIVER BASIN»s TEXAS» 1970 

RE DID oe Dion Ric 

GEOLOGICAL SURVEYs AUSTIN» TEX. WATER RESOURCES DIV. 

GEOLOGICAL SURVEY DATA REPORT» NOVEMBER 1971. 63 Ps 2 FIGs 3 
TAB.ws 

Journal Announcement: SWRAO0Q510 

RAINFALL, RUNOFF,» AND STORAGE DATA COLLECTED DURING THE 1970 
WATER YEAR ARE PRESENTED FOR THE 77.2-SQUARE-MILE AREA ABOVE THE 
STREAM-~GAGING STATION CALAVERAS CRIERIEIK NEAR ELMENDORF » TEXAS. 
THERE ARE 7 FLOODWATER-~RETARDING STRUCTURES IN THE WATERSHED. 
THESE STRUCTURES HAVE A CAPACITY FOR TEMPORARY STORAGE OF 82640 


AGRE- FEED OF FLOOD RUNOFF FROM 26.86 OF THE 
Otee 2=SQUARERMLUE STUDY AREA. THE MEAN RAINFALL IN THE STUDY 
AREA FOR THE 1970 WATER YEAR WAS 29.64 INCHES. THE AVERAGE 


MONTHLY RAINFALL TOTALS RANGED FROM 0.42 INCH IN JUNE TO 7.74 
INCHES IN MAY. YEARLY MEAN DISCHARGE AT THE STREAM-GAGING 
STATION» CALAVERAS CREEK NEAR ELMENDORFs WAS 0.59 CFS. THIS 
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SHOWS THE EFFECT OF CALAVERAS DAM = ON THE BASIN AS HE 
AVERAGE OISCHARGE FOR THE 14 YEARS (1955-68) WAS 10.7 CFS. FOR 
Piro BWATERD RYEARs “Ose STORMSIIWEREGASELECTED “FOR DETAILED 
COMPUTATIONS. THE COMPUTATIONS INCLUDE DETAILED TIME BREAKDOWN 
OF RAINFALL AND DISCHARGE. HYDROGRAPHS AND MASS *WEURVES MARE 
INCLUDED. (WOODARD-USGS) 


QUANTITY AND CHEMICAL QUALITY OF LOW FLOW IN CIBOLO CREEK, 
TEXAS» MARCH 4-84 1968 

REEVES» WILLIAM E.se KUNZEs» HARVEY L. 

GEOLOGICAL SURVEYs AUSTINs TEX. 

TEXAS WATER DEVELOPMENT BOARD REPORT 1124 APRIL 1970. 16 Py, 3 
FIGs 3 TABs 4 REF.e 

Journal Announcement: SWRAU320 

THE CHANGES IN QUANTITY AND INORGANIC CHEMICAL QUALITY OF BASE 
FLOW OF CISOLO CREEK, TEXASs IN THE REACH FROM THE 
STREAM-GAGING STATION AT MILE 89.64 DOWNSTREAM TO A POINT a5 
MILES UPSTREAM FROM THE MOUTH ARE EVAPOTRANSPIRATION WAS i\ if 
A MINIMUM. DISCHARGE INCREASED IN A DOWNSTREAM DIRECTION,» 
FROM NO FLOW AT ABOUT MILE 88 TO 673420 HS AT MILE ns 
DISSOLVED-SOLIDS CONCENTRATIONS ALSO INCREASED IN A DOWNSTREAM 
DIRECTION THROUGHOUT THE REACH. (KNAPP-USGS) 


GROUNDWATER RESOURCES OF WASHINGTON COUNTYs TEXAS 

SANDEENs W. M. 

GEOLOGICAL SURVEYs AUSTIN» TEX. 

TEXAS WATER DEVELOPMENT BOARD,» AUSTIN, REPORT 162, NOVEMBER 
ieneeenlOsaPri2t FIGAI9 TABs (S25REFS » : 

Journal Announcements: SWRAU614 

LARGE QUANTITIES OF UNDEVELOPED FRESH WATER, EXTENDING TO 
DEPTHS OF 1,200 FEET BELOW SEA Gavel OCCUR IN THE CATAHOULA 
SANDSTONE*s JASPAR AQUIFER,» EVANGELINE AQUIFER, AND Write 
ALLUVIUM OF THE BRAZOS RIVER IN TEXAS. IN 1968, AN ESTIMATED 
S22 MGD WAS PUMPED FROM THE GROUNCWATER RESERVOIR. AT LEASE 
84500 ACRE-FEET PER YEAR OF FRESH GROUNDWATER Is BEING 
TRANSMITTED THROUGH Winhie CATAHOULA SANDSTONEs THE JASPAR 
AQUIFER, AND THE EVANGELINE AQUIFER», AND ABOUT 18,700 AGRE=F EET 
PER YEAR OF FRESH GROUNDWATER LS BEING REJECTED FROM THE 
OUTEROPSSOFETHESE UNEES. ABOUT 30,700 ACRE-FEET PER YEAR OF 
FRESH GROUNDWATER PROBABLY COULD BE WITHDRAWN CONTINUOUSLY FROM 
ive AQUIFERS. ABOUT 118,000 ACRE-FEET PER YEAR Is 
AVAILABLE FOR DEVELOPMENT FROM THE ALLUVIUM OF THE BRAZOS RIVER. 
THE GHEMT GAMEOUAT TY¥en0 Fa THE GROUNDWATER IS SUITABLE FOR MOST 
TYPES OF USES OR CAN BE MADE SUITABLE WITH A MINIMUM OF 
TREATMENT. BESSHTHANYSIOFPERGENT) OF THE SAMPLES ANALYZED FOR 
DISSOLVED (CWOODARD-USGS) 


ANNUAL COMPILATION AND ANALYSIS OF HYDROLOGIC DATA FOR CSELM 


FORK TRINITY RIVER» TRINITY RIVER BASINse TEXASs 1970 
SANSOMs J. Ne 
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GEOLOGICAL SURVEYs AUSTIN» TEX. 

GEOLOGICAL SURVEY OPEN=FIEE REPORT (TEXAS DISTRICT)» MARCH 
LOZARIATA Ps 2 FIGs 3 TABs APPEND.» 

Journal Announcements: SWRAOU518 

THIS Is THE ELEVENTH IN A SERIES OF BASIC-~DATA REPORTS 
PUBLISHED ANNUALLY FOR THE BEN FORK TRINITY RIVER STUDY 
AREA, AND CONTAINS Uialle RAINFALLs RUNOFF. AND STORAGE DATA 
COEMEGLED DURING Hf inlle 1970 WATER YEAR FOR THE 
46.0-SQUARE-MILE AREA ABOVE THE STREAM-GAGING STATION ELM 
FORK TRINITY RIVER NEAR MUENSTER, TEXAS. FOURTEEN FLOODWATER 
RETAINING STRUCTURES PROVIDE CAPACITY FOR FLOOD-~DETENTION 
STORAGE OF 104500 ACRE-FEET OF FLOOD RUNOFF FROM be | SQUARE 
MILES OF THE 46.U-SQUARE-MILE DRAINAGE AREA. THE AVERAGE 
RAINFALL FOR THE 1970 WATER YEAR WAS 35.16 INCHES» OR 103% OF 
THE 14-YEAR (1957-70) AVERAGE.’ THE MONTHLY RAINFALL TOTALS RANGED 
FROM A LOW OF 0.31 INCHES IN JANUARY TO A HIGH OF 8.43 INCHES IN 
SEPTEMBER. YEARLY MEAN DISCHARGE AT THE STREAM-GAGING 
STATION WAS 20.5 CFSe COMPARED WITH THE 14-YEAR (1957-70) 
AVNERAGEL OPS 2034 SCHSS TOTAL RUNOFF DURING THE YEAR WAS 14.860 
ACRE~FEET (6.06 INCHES). WHICH IS 17% OF THE TOTAL RAINFALL. 
FOUR STORM PERIODS WERE SEGEGIED FOR DETAILED RAINFALL 
AND DISCHARGE COM?2UTATIONS. (CWOODARD-USGS) 


SSL IE(C WE [D HYDROLOGIC CHARACTERISTICS OF THE SABINE RIVER 
AND BAYOU ANACOCOs LOUISIANA AND TEXAS 

SHAMPINEs WILLIAM J. 

GEOLOGICAL SURVEY» BATON ROUGEs LA. 

GEOLOGICAL SURVEY - SABINE RIVER COMPACT ADMINISTRATION 
COOPERATIVE REPORTs 1971. 34 Ps 18 FIGs 1 PLATEs 1 TAS» 6 REESS 

Journal Announcement: SWRAQ419 

CREATION OF TOLEDO BEND RESERVOIR (CTEXAS-LOUSIANA) HAS CAUSED 
SIGNIFICANT CHANGES IN THE CHARACTERISTICS OF SABINE RIVER 
FLOODS ORIGINATING IN THE IMMEDIATE VICINITY OF THE RESERVOIR. A 
FLOOD WITH A 2O-YEAR RECURRENCE JNTERVAL WILL NECESSITATE 
A CONSTANT RELEASE OF 50-000 CFS FOR 4 DAYS TO MAINTAIN A LAKE 
LEVEL ELEVATION BESS THAN ita FEET WHEN THE INITIAL 
ELEVATION TS i (8) BEG. OXYGEN DEPLETION IN THE HYPOLIMNION 
DURING THE SUMMER CAUSES SEVERAL WATER-QUALITY PROBLEMS IN TOLEDO 
BEND RESERVOIR. THE CONCENTRATION Clk ANY SOLUBLE CONTAMINANT 
SPILLED INTO BAYOU ANACOCO FROM ROSEPINE, LA. TO THE MOUTH CAN 
BE CALCULATED. IF 1,000 POUNDS OF A CONTAMINANT WERE 
DUMPED INTO BAYOU ANACOCO AT MILE 20 WHEN THE DISCHARGE AT THE 
POINT WAS 150 CFSs THE MAXIMUM CONCENTRATION THAT WOULD REACH THE 
MOUTH (CWOODARD-USGS) 


SUMMARY APPRAISALS OF THE NATION'S GROUND-WATER 
RESOURCES=-RIO GRANDE REGION 

WEST» S. Weare BROADHURSTs We. Le 

GEOLOGICAL SURVEYs RESTONs VA. 

AVAILABLE FROM SUPT. OF DOCUMENTS»s GPOs WASHINGTON, D.C. 
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20402 - PRICE $1.75. PROFESSIONAL PAPER 813-04 1975. 39 Po 21 
Pras < IABs «tL S4 PREF Js 

Journal Announcement: SWRAU821 

THE RIO GRANDE IS AN INTERSTATE AND INTERNATIONAL STREAM WHICH 
BEGINS IN HIGH MOUNTAINS OF COLORADO, FLOWS ACROSS NEW MEXICO, 
AND FORMS THE BOUNDARY BETWEEN TEXAS AND MEXICO. ANNUAL 
PRECIPITATION ON THE REGION IS ABOUT S86 FP MILLIONS TAORE=SFEET, 
HOWEVER, AU MIB UTees THIEU IONS TACRE=FEET POPS VeRETURNED eoTO° THE 
ATMOSPHERE BY EVAPOTRANSPIRATION. THE GROUNDWATER RESERVOIRS 
CONTAIN AN AGGREGATE OF 5800 MILLION ACRE-FEET OF FRESH AND 
SLIGHTLY SALINE WATER IN STORAGE. WHICH COULD BE WITHDRAWN 
THROUGH WELLS. IN CONTRAST.» THE SURFACE RESERVOIRS HAVE A 
COMBINED STORAGE CAPACITY OF ONLY 18 MILLION AQORE~PEET. 
WITHDRAWAL OF GROUNDWATER IN 1970 WAS 2.7 MILLION ACRE-FEETs OF 
WHICH 88% WAS USED FOR IRRIGATION. THE REGION APPEARS TO OFFER 
SEVERAL POSSIETUITIES FOR UTILIZING UNDERGROUND SPACE FOR 
PURPOSES OTHER THAN THE WITHDRAWAL OF WATER» SUCH AS WASTE 
DISPOSAL, ARTIFICIAL RECHARGE, WATER-QUALITY CONTROL» AND 
DEVELOPMENT OF GEOTHERMAL ENERGY. (WOOLARD=-USGS) 


GROUND-WATER RESOURCES OF RAINS AND VAN ZANDT COUNTIESs TEXAS 

While se De Ee 

GEOLOGICAL SURVEYs AUSTIN» TEX. 

TEXAS WATER DEVELOPMENT BOARD REPORT 1694 APRIL 1973. 81 Ps 
26 FIGs 6 TABs 35 REF.e 

Journal Announcement: SWRA0619 

RAINS AND VAN ZANDT COUNTIES IN NORTHEAST TEXAS HAVE 
ASUNDANT WATER RESOURCES AND COMPARATIVELY LITTLE WATER DEMAND. 
THE WATER Is DERIVED FROM THE HEAVY PRECIPITATION CABOUT 43 
INCHES ANNUALLY) WHICH FILLS THE NUMEROUS LAKES AND RESERVOIRS 
AND RECHARGES THE FRESHWATER AQUIFERS. ONE OF THE AQUIFERS 


IN THE AREA, THE CARRIZO-WILCOX,s HAS BEEN APPRECIABLY 
DEVELOPED. DURING 1969, THIS AQUIFER SUPPLIED A REPORTED 14500 
Meme~FEET OF WATER FOR MUNICIPAL SUPPLY» INDUSTRIAL USEs 


AND RURAL WATER SYSTEMS IN THE TWO COUNTIES. THE CARRIZO-WILCOX 
AQUIFER CONTALNS BEANS ESTIMATED] SO UMILLION ACRE~FEET OF FRESH 
TO SLIGHTLY SALINE WATER IN STORAGE. ABOUT 10% OF THIS AMOUNT, 
OR 5 MILLION ACRE-FEETs» IS AVAILABLE TO WELLS. IN ADDITION TO 
THE WATER IN STORAGEs THE CARRIZO-WILCOX AQUIFER ANNUALLY 
RECEIVES AN ESTIMATED 5/000 ACRE-FEET OF EFFECTIVE RECHARGE FROM 
PRECIPITATION. Viti SeeOrm WEL Sm PAPPING | THE “CARRIZO-WILCOX 
AQUIFER RANGE FROM LESS THAN 5 TO AS MUCH AS 600 GPM. MOST OF 
THE MUNICIPAL AND INDUSTRIAL WELLS ARE EQUIPPED TO PUMP AT 
Perec ren | 00 7 10° 250° GPM. A SECOND AQUIFER» THE QUEEN CITY 
SANDs IN SOUTHEASTERN VAN ZANDT COUNTY, WHICH IS CURRENTLY 
mePeeD SOLELY FOR RURAL DOMESTIC AND LIVESTOCK SUPPLY.» IS 
PROBABLY CAPABLE OF YIELDING AS MUCH AS 150 GPM OF FRESHWATER TO 
PROPERLY CONSTRUCTED WELLS. (WOODARD-USGS) 


Groundwater Data for the Salt Basins Eagle Flats Red Light 
Draws Green River Valleys and Presidio Bolson in Westernmost 
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Texas 

Whites D. Ess Gatese Je Sus Smiths JU. To 7 key aap. 

Geological Surveys Austins TX. Water Resources Div. 

Open-file report 77-5754 March 1978. 120 ps 8 figs 3 tabs 5 
ref.s 

Journal Announcement: SWRA1122 

From October 1971 through October 1974, the UsSs 
Geological Survey collected groundwater data in the basins in 
Texas west of the Pecos River drainage area and northwest of the 
Big Bend country. The basins included ares from east to west; 
The Presidio Bolsons the Salt Basins Green River Valleys Eagle 


Flat, and Red Light Draw. The data collection program 
consisted o f an inventory of all major irrigation, 
municipal=-supply,s and industrial wellss selected stock and 
domestic wells, and selected springs. Water samples were 


collected from representative wells and springs for chemical 
analyses. (Woodard-USGS) 
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Camp Swift Coal Leasing, Texas 
BLM, Santa Fe, New Mexicy 
FEIS, 1980 


The proposed action is to lease 6,600 acres for surface coal mining in 
Bastrop County, southeast-central Texas. Underlying the area are 80-100 
million tons of surface minable coal in the Calvert Bluff Formation of the 
Wilcox Group. The area is drained by intermittent McLaughlin and Dogwood 
Creeks, tributary to Big Sandy Creek adjacent on the northwest. The Calvert 
Bluff Formation overlies the Simsboro Formation, also Wilcox Group, and 
underlies the Carrizo Formation, both being significant aquifers. Highwall 
seepage from lensatic sandstones in the Calvert Bluff Formation is estimated 
to be about 160 gallons per minute (worst case). Dewatering of the under- 
lying Simsboro Formation by wells at 10,600 gallons per minute (also worst 
case) would be required for hydrostatic pressure relief. Discharge of this 
water into Big Sandy Creek would increase base flow by 23 times, and median 
flow 4.5 times. Erosion of the streambed would be significant during mining, 
but the creek would gradually return to premining conditions. Dewatering 
would cause a drawdown of 81 feet at the nearest well, 2 miles down gradient, 
and increase its pumping lift. 
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RECONNAISSANCE OF THE GROUNDWATER RESOURCES OF THe UPPER 
FREMONT RIVER VALLEYs WAYNE COUNTYs UTAH 

BYIORKLCUNDS te. Je 

GEOLOGICAL SURVEYs LOGANs UTAH. 

COPIES OF REPORT AVAILABLE AT UTAH DEPT OF NATURAL RESOURCES, 
DIV OF WATER’ RIGHTS-» 442 STATE CAPITOL, SACTSBLAKE sE1T¥> 
UTAH. TECHNICAL PUBLICATION NO 224 1969. 54 Ps 11 FIGs 6 TABs 21 
REE se 

Journal Announcement: SWRAU313 

THE UPPER FREMONT RIVER VALLEY ~s A DEPRESSION CAUSED BY 
FAULTING, ALTERED BY EROSION, AND PARTLY Pea eED BY 
ALLUVIUM ERODED FROM SURROUNDING HIGHLANDS» INCLUDES ABOUT 40 
SQUARE MILES IN SOUTH-CENTRAL UTAH. THE DRAINAGE BASIN 
WHICH CONTRIBUTES AATER TO THE VALLEY INCLUDES ABOUT 700 SQUARE 
MILES. WATER DRAINS TO THE VALLEY FROM SEVERAL HIGH 
PLATEAUS. SEDIMENTARY ROCKS OF TRIASSICs JURASSIC, TERTIARY. 
AND QUATERNARY AGE AND VOLCANIC ROCKS OF TERTIARY AGE ARE 
EXPOSED IN THE AREA. THE TERTIARY VOLCANIC ROCKS YIELD 
WATER TO SEVERAL LARGE SPRINGS AND FLOWING WELLS; Was UNIT Is 
THE PRINCIPAL SOURCE OF GROUNDWATER IN THE VALLEY. THE VALLEY 
FILL OF QUATERNARY AGEs» WHICH IS MORE THAN 500 FEET THICK IN 
PLACES» Is ALSO AN IMPORTANT SOURCEs YIELDING WATER TO MANY 
WiETEIIS Ts THE AVERAGE ANNUAL INFLOW TO THE VALLEY VIA THE FREMONT 
RIVER DURING 1950-57 WAS 294120 ACRE-FEET AND THE AVERAGE ANNUAL 
OUTFLOW DURING 1909-57 WAS 64,840 AGRE =(REE ts ABOUT 80,000 
ACRE-FEET OF WATER Is DISCHARGED BY SPRINGS AND SEEPS IN THE 
VALLEY DURING MOST YEARS. APPROXIMATELY 3500 AGRE= REE OF 
WATER Is DISCHARGED FROM FLOWING WELLS AND ABOUT 700 
ACRE-FEET IS PUMPED FROM WELLS DURING A YEAR. IRRIGATION IS THE 
PRINCIPAL USE OF BOTH SURFACE AND GROUNDWATER PNG aH e VAR SY es 
GROUNDWATER IS USED ALSO FOR THE PUBLIC SUPPLIES OF FREMONTs LOA, 
LYMANs AND BICKNELL» FOR DOMESTIC AND STOCK USE. AND FOR FISH 
CULTURE. THE GROUNDWATER IN THE VALLEY IS SUITABLE FOR MOST 
USES. (KNAPP-USGS) 


SALT~LOAD COMPUTATIONS-=COLORADO RIVER- CAMEO, COLORADO, TO 
CISCO, UTAHS PART 2. BASIC DATA. (DUPLICATED SEE COLORADO). 

BRENNANs Ree GROZIERs RR. U.- 

GEOLOGICAL SURVEYs DENVERs COLO. 

OPEN-FILE REPORTs 1976. 222 Pe 54 FIGs 12 TAB.» 

Journal Announcements: SWRA0919 


SALT-LOAD COMPUTATIONS=-COLORADO RIVERs CAMEO, COLORADO TO 
CISCO» UTAHs PART 1.2 DATA SUMMARY. (DUPLICATED SEE COLORADO). 

BRENNAN» Ree GROZIERs Rw. U. 

GEOLOGICAL SURVEYs DENVERs COLO. 

OP EN—FeIVEs REPORT EAI9:7 GOS APHIS RG & 6° TABS. 
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Journal Announcement: SWRAODI19 


Hydrologic and Climatologic Datas Southeastern Uinta Basins 
Utahs and Colorados Water Year 1978 

SoiMPe@7. Ibo Sc 

Geological Surveys Salt Lake Citys UT.~ Water Resources Div. 

Available from the OFSSs» USGS Box 254254 Fed. Ctag Denver 
CO 80225, Pret Cubes Baden in paper copys 352350 38in 
microfiche. Geological Survey Open-File Report 80-1025, 198f. 
1661p» S64Fiigs 8AlabsacORrenas 

Journal Announcement: SWRA1414 

This report contains data "collected in the vicinity of the 


oil-shale area in the southeastern Uinta Basins Utah and 
€olornadoa) fromezdce, 1s 1977, tovseots 30, 1978. The 
data presented in tabless include monthly precipitation, 
cdepth-duration of rainfalls snow depth and water contents air 
temperatures daily streamflow recordss water-quality data 
from continuous-recording gaging sites, water-quality data 
for wells and springs, and water levels, temperatures, 


and specific conductance for selected wells. (USGS) 


Climatologic and Hydrologic Datas Southeastern Uinta Basins 
Utah and Colorados water Years 1975 and 1976 

Gongoy7il. ~Sea Jive as sul oaks 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Utah Basic-Data Release Now 294 1977. 244 po 5 figs 10 tabes 

Journal Announcements: SWRA1117 

Climatologic and hydrologic data were collected as a 
part of an investigation of the southeastern Uinta Basin, 
Utah and Colorados by the U.S. Geological Survey. The data apply 
mainly to water years 1975 and 19764 which includes the period 
from October 1974 through September 1976. Included also 
are some earlier ground-water data not previously published. The 
datas presented in tables» include monthly precipitations snow 
depths monthly pan evaporations soil moistures daily 
streamflow recordss water-quality data from continuous-recording 
gaging sites, discharge and water-quality data at 
partial-record streamflow gaging sitess and discharges 
temperatures and water-quality data for wells and springss and 
water levels in selected wells. (Woodard-USGS) 


Ground-water conditions in the upper Virgin River and Kanab 
Creek basins areas Utahs with emphasis on the Navajo Sandstone. 

Cordovas Re. Meer 1980 

U.S. Geological Survey Open-File Report 80-524, 99 p. (to be 
duplicated as Utah Department of Natural Resources Technical 
Publica tone). 

The Navajo Sandstone of Triassic(?) and Jurassic ages the most 
important bedrock aquifer in the areas was estimated to contain 
200 mitlion acre-ft of recoverable water. Aquifers occur in 
geologic units other than the Navajos including coal-bearing 
rocks of Cretaceous age. It was concluded that water enters’ the 
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aquifers by infiltration. of precipitation and seepage from 
streams in the headwaters of the Virgin River and Kanab Creek. 
Potentiometric-surface data indicated that water moved from areas 
of recharge generally southward toward areas of natural discharge 
in the tower reaches of major streams. Chemical quality of 
ground water was found to vary both areally and by geologic 
source. The hydrologic impacts o f possible increased 
ground-water withdrawals for _ the development of coal are 
evaluated. 


Ground-Water Conditions in the Upper Virgin River and Kanab 
Creek Basins Areas Utane with Emphasis on the Navajo Sandstone 

Cordovas R. M. 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Available from Utah Dept. of Natural Res. Dive of Water 
Baohtiss (25TH iEast..5400,%South Salt Lake Citys Utah 84111. Utah 
Department of Natural Resources Technical (Publication No” 1702 
1981. 87 bs 18Fiigs 3 Plates, 23 Tabs 30 Ref.» 

Journal Announcement: SWRA1510 

The upper Virgin River and Kanab Creek basins area in 
south-central Utah includes about 1.300 square mites ® in’ the 
upper Virgin River basin and about 650 square miles in the 
upper Kanab Creek basin. The sparsely populated area contains 
large coal reserves. Water occurs in both the unconsolidated and 
consolidated rocks. Principal aquifers in the unconsolidated 
rocks include older stream-channel depositss lower parts” of 
alluvial fanses and stream-valley alluvium. The most important 
consolidated-rock aquifer is the Navajo Sandstone of Trvasisic 
and Jurassic age. Other consolidated-rock aquifers of note 
include the Shinarump Member of the Chinle Formation of 
Triassic ages sandstone strata of Cretaceous ages and the Wasatch 
Formation of Tertiary age. Groundwater ‘recharge is derived 


chiefly from precipitation on the area and is estimated to 
average about 80-000 acre-feet per year. Discharge occurs 
chiefly as seepage to lower stream reaches and 


evapotranspirations natural discharge is estimated to total at 
Least 62-700 acre-feet per year. In addition, about 5,000 
acre-feet per year discharges as underflow into Arizonas and in 
1977-2 at teast 3/300 acre-feet was withdrawn by wells. 
Chemical quality of ground water varies considerably with 
Geologic isource.«| Water vin the Navajo Sandstone and Wasatch 
Formation most places. water in the Chinle and Moenkopi 
Formations of Triassic age and the Carmel Formation of 
Jurassic age is generally saline, containing 1/000 to 3/000 mg/L 
of dissolved solids in most places. (USGS) 


GROUND-WATER CONDITIONS IN UTAHs SPRING OF 1968 

CORDOVAs Re Mes BJORKLUNDs Le Joe BUTLERs Re Gee MOWERs Re Wes 
HERBERT» Le Re 

GEOLOGICAL SURVEY» SALT LAKE CITY» UTAH. 

UTAH DIV WATER RESOURCES COOP INVEST REP NO 64 OCT 1963.1 0oT Re 
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She) (Mey? Cy UN si Gy lets 7 

Journal Announcement: SWRAO0211 

THE GROUNDWATER CONDITIONS IN UTAH IN THE SPRING OF 1968 ARE 
COMPILED AND ANALYZED. INFORMATION Is PRESENTED ON WELL 
CONSTRUCTION, GROUNDWATER WITHDRAWALS» WATER-LEVEL CHANGESs 
AND RELATED CHANGES IN PRECIPITATION AND STREAMFLOW. GRAPHS SHOW 
CHEMICAL QUALITY OF WATER. MAPS SHOW WATER TABLE CONFIGURATION. 
MOST AREAS OF IMPORTANT GROUNDWATER WITHDRAWAL ARE 
DISCUSSED. AREAS OF POTENTIAL LARGE GROUNDWATER DEVELOPMENT ARE 
DISCUSSED AND MAPPED. LESS THAN 24 OF THE UTAH WELLS OBTAIN 
WATER FROM CONSOLIDATED ROCKs MOSTLY LAVA FLOWS» LIMESTONEs AND 
SANDSTONE. THE REMAINING 98% ARE IN GRAVEL, SAND,» SILT AND CLAY 
IN LARGE INTERMOUNTAIN ALLUVIAL BASINS. THE ESTIMATED 1967 
TOTAL WITHDRAWAL OF GROUNDWATER WAS ABOUT 650/000 ACRE-FTs 79,4200 
FOR IRRIGATION, 11,700 FOR INDUSTRYe AND 9-400 FOR PUBLIC 
SUBEASYe. THE 1967 PRECIPITATION WAS 0.45-2. 82 INCHES ABOVE 
NORMAL» AND COMBINED WITH LESS THAN USUAL WITHDRAWAL,» 
RESULTING IN A GENERAL WATER LEVEL RISE. (KNAPP=-USGS) 


GROUNDWATER CONSITIONS IN THE CENTRAL VIRGIN RIVER BASINe UTAH 

CORDOVA» Rez Mer SANDBERGse Ge. Wer MCCONKIEs W. 

GEOLOGICAL SURVEYs SALT LAKE CITYs UTAH. 

UTAH DEPARTMENT OF NATURAL RESOURCES, SALT LAKE CITY, 
TECHNICAL PUBLICATION NO 404 1972. 54 Ps» 10 FIGs 3 PLATE» 18 TABs 
12 REFs 1 APPEND.» 

Journal Announcements: SWRAQ0Q616 

Wale CENTRAL ~ VIRGIN RIVER BASINs IN WASHINGTON AND IRON 
COUNTIES, UTAHs INCLUDES ABOUT 1,000 SQUARE MILES IN THE 
DRAINAGE BASIN OF THE VIRGIN RIVER DOWNSTREAM FROM HURRICANE 
GEE Sie AQUIFERS IN BOTH CONSOLIDATED AND UNCONSOLIDATED 
ROCKS SUPPLY WATER FOR PUBIC SUPPLY,» IRRIGATION, STOCK, 
INDUSTRY» AND DOMES SG USES THE CHIEF UNCONSOLIDATED-ROCK 
AQUIFERS ARE ALLUVIAL FANS AND CHANNEL-FILL DEPiO}S Istssi WHICH 
SUPPLY ABOUT 80% OF THE WATER WITHDRAWN BY WELLS IN THE 
BASIN. THE CHIEF CONSOLIDATE D-ROCK AQUIFERS INCLUDE THE MOENKOPI, 
CHINLE» MOENAVE,. AND KAYENTA FORMATIONSs THE NAVAJO SANDSTONE s 
BASALT s AND TERTIARY IGNEOUS ROCKS OF THE PINE VALLEY MOUNTAINS. 
AVERAGE ANNUAL RECHARGE TO THE AQUIFERS OF THE CENTRAL VIRGIN 
RIVER BASIN Is ESTIMATED TO BE .100,000 ACRE-FEET. DISCHARGE 
FROM WELLS AVERAGED 6600 AGRE = Fees ANNUALLY FOR THE YEARS 
1968-70. WATERS EVIE te HYDROGRAPHS CIVE NO INDICATION THAT 
WITHDRAWALS OF GROUNDWATER TO DATE HAVE HAD ANY SIGNIFICANT 
eletplete, U ON THE AMOUNT OF GROUNDWATER IN STORAGE. HE 
DISSOLVED-SOLIDS CONCENTRATION IN THE WATER DIFFERS CONSIDERABLY 
FROM AQUIFER TO AQUIFER AND FROM PLACE TO PLACE. THE AQUIFERS 
THAT ARE MOST (SKE NY, TO YeVEteD WATER CONTAINING LESS THAN 
1,000 MILLIGRAMS PER LITER ARE THE NAVAJO SANDSTONE AND BASALT. 
THE CHINLE AND MOENKOPI FORMATIONS ARE MOST (IS WKCE LY, TO YE 
WATER CONTAINING MORE THAN 3,000 MILLIGRAMS PER Lal 
(WOODARD-USGS ) 


Hydrology of the coal-resource areas in the upper drainages of 
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Huntington and Cottonwood Creekss central Utah. 

GanielSonstt. Wes Miltands M.eD.- andifullerz R. His 1980b 

U.S. Geological Survey open-file reports wRI 81-539, 85 p. 

The hydrologic system in this important coal-resource area of 
the Wasatch Plateau is described. fata were collected from about 
140 springs that issue from several water-bearing zones in rocks 
of Cretaceous and/or Tertiary age. Most springs that discharged 
more than about 50 gal/min were associated with faulting. During 
1979 water entered underground coal mines mainly through joints, 
faults» and holes in mine roofs. bischarge from mines ranged 
from zero to about 14100 gal/min. 

Large differences in surface runoff in the study area are 
described. Chemical quality of surface waters as well as quality 
of water from springs and miness is described. 

Possible effects of underground coal mining and associated mine 
dewatering on the hydroloyic system are evaluated. It was 
concluded that’ discharge-recession curves for springs showed 
promise as a method of detecting changes in the ground-water 
System caused by mining. 


Hydrology of coal-resource areas in the southern Wasatch 
Plateaus central Utah. 

Danielsons Te Wer and Syllas' D. Aws 1982 

U.S. Geological Survey Water-Resources Investigations Open-File 
Report 82-4009. 


Summary Appraisals o f the Nation's Ground-Water 
Resources--Lower Colorado Region 

Davidsons E. S. 

Geological Surveys Tucsons AZ. Water Resources Div. 

Available from Supt. of Documentses GPO, Washingtons DC 
204024 Prices $3.00. Geological Survey Professional Paper 813-R, 
1979. 23 pe 6 Figs 3 Platess 3 Tabs 63 .Ref.e 

Journal Announcements: SWRA1318 

Much of the water used in the semiarid lower Colorado River 
region is ground water, and pumpage is in excess o f 
replenishment. In the southwest depth to water generally is 
about 200 to 500 feet below the tland surfaces irrigation and 
public-supply wells generally yield S500 to 14500 gallons per 
minutes and about 1 billion acre-feet of ground water 
potentially is recoverable from storage. In the northeast water 
levels generally are more than SOU feet below the land surface, 


most wells yield between 10 and 500 gallons per = minute, and 
150 million acre-feet or possibly more could be recovered. Annual 
storage depletion, almost entirely in the southwest, is about 


Aelia soled. c amillionicacrefeeta, Almost 6 tamittion. acre=feet (.1s 
pumped annuallys mostly for crops. Subsidences earth cracksSs 
increasing pumping costss andaawaterie qualnty s limit)” potentrdt 
ground-water development. Howevers some gains can be - made 
through changes and greater efficiencies of use and by reducing 
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evapotranspiration. Prior use and economics determine water use 
in Arizona-the largest part of the region. All States except 
Arizona have laws that allow control and allocation of 
ground water by the State. (Kosco-USGS$) 


Some engineering geologic factors controlling coal mine 
subsidence in Utah and Colorado. 

DUN FUG sc CRR si21 9G 

U.S. Geological Survey Professional Paper 969, 39 p. 


GROUND-WATER CONDITIONS IN UTAHs SPRING OF 1975 

SEMAINE dlc. tals 

GEOLOGICAL SURVEY» SALT LAKE CITYs UTAH. 

UTAH DIVISION OF WATER RESOURCESs SALT LAKE GIs 
COOPERATIVE INVESTIGATIONS REPORT NO 144 1975. 26 Po Sn FIGs 2 
TABs 13 REF.ee 

Journal Announcement: SWRA0Q821 

THIS REPORT IS THE TWELFTH IN A SERIES OF ANNUAL REPORTS THAT 
DESCRIEE GROUNDWATER CONDITIONS IN UTAH. THE REPORT INCLUDES 
INDIVIDUAL DISCUSSIONS OF THE MOST IMPORTANT AREAS OF GROUNDWATER 
WITHDRAWAL IN THE STATE FOR THE CALENDAR YEAR 1974. WATER-LEVEL 
FLUCTUATIONS, HOWEVER,» ARE DESCRIBED FOR THE PERIOD SPRING 1974 
TO SPRING 1975, THE ESTIMATED TOTAL WITHDRAWAL FROM WELLS IN 
1974 WAS ABOUT 879-000 ACRE-FT WHICH WAS ABOUT 1654000 ACRE-FT 
MORE THAN IN (eres AND 195,000 ACRE-FT GREATER THAN THE 
AVERAGE ANNUAL WITHDRAWAL FOR THE PERIOD 1964-73. BOTH THE 
INCREASE OVER 1973 AND THE INCREASE OVER THE 10-YEAR AVERAGE 
WERE DUE PRIMARILY TO CHANGES IN WITHDRAWALS FOR 
IRRIGATION. ESTIMATED TOTAL WITHDRAWALS FOR IRRIGATION IN 1974 
WERE ABOUT 611,000 ACRE~FTs WHICH WAS ABOUT 27% MORE THAN THE 
480,000 ACRE-FT WITHDRAWN IN UOT 35 CHANGES IN GROUNDWATER 
EVES FROM SPRING 1974 TO SPRING 1975 REFLECTED THE DECREASED 
AVAILABILITY OF SURFACE WATER AND THE INCREASE IN 
GROUNDWATER WITHDRAWALS. WATER FEVERS pia Lik IN MOST MAJOR 
GROUNDWATER BASINS IN THE SUA PAVANT VALLEY, IN CENTRAL 
UTAHs WAS THE ONLY MAJOR GROUNDWATER BASIN IN WHICH WATER 
BEVELES WERE HIGHER IN MARCH 1975 THAN IN MARCH aor A - 
(WOODARD-USGS) 


Ground-Water Conditions in Utahs Spring of 1978 

Gal tiesSis) Tice *Sie 

Geological Surveys Salt Lake Citys Uf. Water Resources Div. 

Utah Division of Water Resourcess Salt Lake Citys Div of Water 
Resourcess Cooperative Investigations Report No 17s 1978, 63 8904 
S7Lt 1 goed) italy oe 16 Sale ts ? 

Journal Announcements: SWRA1122 


THUS report is the fifteenth in a series of annual reports 
that describe ground-water conditions in Utah. The estimated 
total withdrawal of water )ofrom ‘wells * vin Utah Wn 019 (7egieee 


about 947,000 acre-feets which was about 86-000 acre-feet more 
than in 1976 and 210-000 acre-feet greater than the average 
annual withdrawal for the period 1967-76, Both the increases 
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over 1976 and the increase over the 10-year average were due 
primarily to increases in withdrawals for irrigation and public 
supply. Precipitation in 1977 was below average in most of Utahs 
especially during the early part of the year. The decreased 
availability of surface water for irrigation and below-average 
precipitation resulted in an increase in ground-water 
withdrawals for irrigation. Water levels generally declined in 
the major areas of ground-water development. Included 1s a 
List of ground-water reports for Utah that were released by 
the U.S. Geological Survey during 1977. (Woodard-USGS) 


Ground-water reconnaissance in the Morgan Valleys Henefer 
Valleys Coalville areas Morgan and Summit Countiess Utah. 
SBatesvevusiSys,fand SteigersuJ.id. 


Reconnaissance appraisal of the water resources of the Henry 
Mountains coal fields Wayne and Garfield Countiess Utahs, 1975-77, 

Goodes He. Dev and Olsons Ericer 1977. 

University of Utah Research Reports Salt Lake Citys Utah. 
Prepared for the U.S. Department of Interiors July 1977. 

Availability and quality of water are assessed. It was 
concluded that the Navajo Sandstone was the most probable source 
of large quantities of water. It was estimated that the Navajo 
contained about 50-000 acre-ft of ground water per square mile 
and that each year 20,000 to 30,000 acre-ft could be withdrawn 
from the Navajo in the study area with properly spaced wells. 
Sources ‘of*°smaller quantities “of water ‘also are identified. 
Records of wells and springs .and chemical analyses of water are 
listed in tables. 


Preliminary hydrologic evaluation of the North Horn Mountain 
coal-resource areas Utah. 

Grahame Me Jer Tooleys Je Eur and Prices Dons 1981. 

U.S. Geological Survey Open-File Report 61-141, 33 p. 

A generalized hydrologic description of this undeveloped 
coal-resource area is presented. Preliminary data indicated that 
most reaches of tributaries to Cottonwood and Ferron Creeks on 
North Horn Mountain were ephemeral and that the dissolved-solids 
concentration of surface water averaged less than 500 mg/L. 
Estimates of peak discharge (100-year flood) were made for 
several of the ephemeral streams. It was concluded that most 
ground water in North Horn Mountain probably was stored in 
perched aquifers overlying the coal. Numerous springs and seeps 
issued from the perched aquiferss but the spring waters usually 
were consumed by evapotranspiration short distances from the 
sources. It also was concluded that a regional aquifer exists in 
the Star Point Sandstone below the coal and sometimes in_— the 
coal-bearing Blackhawk Formations both of Cretaceous age. 
Dissolved-solids concentrations of ground water ranged from less 
Gham® 500.) tov-abouvtrvis-000 *mg/Us Potential impacts of coal 
development on the water resources are evaluated. 
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Ground-Water Conditions in Utahs Spring of 1981 

Hein Ole Tits & lems 

Geological Surveys Salt Lake City» UT. Water Resources Div. 

Utah Division of water Resources Cooperative Investigations 
Report Number 214 1981. 75 ps 41 Figs 3 Tabs 2 Refs 

Journal Announcement: SWRA1424 

This is the eighteenth in a series of annual reports 
that describe groundwater conditions in Utah. The estimated 
total withdrawal of water from wells in iUtaho ine 1980ueas 
about 762-000 acre-feet--about 98,000 acre-feet tess than in 1979 
and 44,000 acre-feet less than the average annual 
withdrawals iduring iaig70+795 The decrease in withdrawal was 
due primarily to decreases in withdrawal for irrigation. Tosat 
withdrawal for irriyation in 1980 was about 494,000 acre-feets 
which 1s 73/000 acre-feet Less than» reported \fonnmigny. 


Withdrawal = for “public Supply was 143,000 acre-feet, a 
decrease o f 19,000 acre-feet. The quantities of water 
withdrawn from wells are closely retated to Local climatic 


conditions. Precipitation in 1980 was above average in most of 
Utah (National Oceanic and Atmospheric Administrations 1981). Of 
the 33 stations for which graphs of cumulative departure from 
average annual precipitation are included in this reports 1 had 
below-average precipitation in 1980. Ths contributed most 
significantly to decreased withdrawals from wells during 1980. 
The above-average precipitation in most parts of the State during 
1980 resulté@éd in increased water supplies» recharge of ground 


waters andiawatenrefor reser voins as well as decreased 
withdrawals from wells. This in turn resulted in a general rise 
of ground-water levels in many parts of the State from 
Suring OF 1) VOUS COs Vi oO Tm Notable exceptions where 
declines occurred were mn areas where local 
above-average runoff contributed greatly to the recharge of 


the ground-water reservoir in the spring of 19890 but was not a 
factor in thefspringwot 1981. Alsose declines occurred in some 
areas of late~seasor withdrawals. The total number of wells 
drilled during 1980 as indicated by well-drillers reports filed 
with the Utah Division of Water Rightss was about 2 percent more 
than reported for 1979. The number of those wells 6 inches or 
more in diameter drilled for public supply, irrigations and 
industrial use was about 18 percent less than reported for 1979. 
(USGS) 


Ground-Water Conditions in Utahs Spring of 1980 

Herberts Le R. 

Geological Surveys Salt Lake Citys UT. Water Resources. Dive 

Utah Division of water kesources Cooperative Investigations 
ReportiNo J19s 1980. feawps S95FVor"s utaby eyReta 

Journal Announcement: SWRA1401 

This is the seventeenth in. -a series. of -annual -repoges 
that describe groundwater conditions ‘jin, sUtah. The estimated 
total withdrawal of water from wells in Utah in 1979 was 
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about 860-000 acre-feet--about 31,000 acre-feet more than in 1978 
and 73-000 acre-feet more than the average annual 
Withdrawal during 1969-78. The increase in withdrawal from 
the amount reported for 1978 was due primarily to increases in 
withdrawal for public supply. Total withdrawal for public supply 


in 1979 was about 162,000 acre-feets which is 33,000 
acre-feet more than reported for BITS ¢ Withdrawal for 
irrigation was 567,000 acre-feet, an increase of S000 
acre-feet. The quantities closely related to local climatic 
conditions. Precipitation in 1979 was below average in most of 
Utah (Natio of water withdrawn from wells are nal Oceanic and 
Atmospheric Administrations 1980). 0 f the 3:3 sitia Uiions! 9 Sfior 
which graphs of cumulative departure from average annual 
precipitation are included in this reports ae had 
below-average precipitation in TI7DVs This contributed most 


significantly to increased withdrawals from wells during 1979, 
The below-average precipitation in most parts of the State during 
1979 resulted in local reduction in ground-water recharge as 
well as increased withdrawals from wells. This in turn resulted 
in a general decline of ground-water tevels in many parts of the 
eeate from spring “of 1979 to spring "of 1980.5 °Notable “exceptions 
where rises occurred were in areas where local above-average 
runoff contributed greatly to the recharge of the groundwater 


reservoir. The total number of wells drilled during 1979, as 
indicated by well-drillers’ reports filed with the Utah 
Division of Water Rights» was about 35 percent less than reported 
tore U978 © The number of those wells 6 inches or more in 
diameter drilled for public supply irrigation, and industrial 
use was about 2& percent less than reported for 1978. 
(USGS) 


Ground-Water conditions in Utah, Spring of 1982 

Holmess We. Fes and Otherss 1982 

Utah Division of Water Resources Cooperative Investigations 
Report No.22 


Hydrologic Evaluation of Ashley Valleys Northern Uinta Basin 
Areas Utah 

Hoods J. W. 

Geological Surveys Salt Lake Citys Utah. Water Resources Div. 

Utah Department of Natural Resources Technical Publication No 
Saye VOT 925. pe 3*figz T plates 6 ref.» 

Journal Announcement: SWRA1C21 

The water resources of the northern Uinta Basins Utah and 
Colorado, were studied during 1971-74. Ashley Valley was 
evaluated in slightly greater detail than the general areas in 
order to assess the general relation of ground- and 
surface-water supplies. In Ashley Valley, the principal source 
of both irrigation supply and ground-water recharge is the flow 
from Ashley Creek canyon. Ground-water recharge to the valley 
Fill, \ however>s “es mainly from ‘canal- and* fields losses along 
the west side of the valley. The permeabitity of the os a in 
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most places «is highs» and water-level records indicate rapid 
changes in storage in response to the annual applications Hom 


irrigation water. The amount of ground water available from 
storage in Ashley Valley is estimated to be 50,000-75,000 
acre-feet, or enough water to supply irrigation in the vally 


for a maximum of 2 years. The water from Ashley Creek canyon 1S 
fresh. Mixing of snowmelt and base flow in Steinaker Reservoir 
yields alewat ermeotmrmoremeunnionm quality, but despite some 
concentration by evaporation from the reservoirs the 
outflow from the reservoir is fresh. Ground water in most of the 
valley is freshs obut the water increases in dissolved-solids 
concentration toward the south and east. (Woodard-USGS) 


Hydrologic Evaluation of the Upper Duchesne River Valleys 
Northern Uinta Basin Areas Utah 

Hoods Je. We 

Geological Surveys Salt Lake Citys Utah. water Resources Dive 

Utah Department of Natural ResourceSes Salt Lake Citys 
Technical Publication No 574.1977. 34 ps 5 figs 2 platess Seenage 
Lieere ts 

Journal Announcement: SWRA1023 


The upper Duchesne River valley was studied during 1971-74 as 
part of an investigation of the northern Uinta Basin areas Utah 
and Colorado. This report describes the relation of ground 


water to surface water in the upper Duchesne River valleys 
estimates the quantity of ground water that moves to the 
Duchesne Rivers and evaluates the probable effect o f 
increased ground-water withdrawals on the stream regimen. The 
pina rye sou n cjemmotm@ewiat er Myint precipitation on the highlands 
adjacent to and north of the area and on the valley itself. 
Discharge is mainly by flow in the Duchesne River. Adjacent to 


and within the valleys ground water and surface water are 
intimately relatedes and they can interchange in several ways 
due to both natural and manmade conditions. The valley fill, 
which is composed mainly of outwash and related glacial 
debriss constitutes the mainground-water reservoir in the 
valley. Thesground water in thesfill sis unconfined. The volume 
of ground water stored in the fill, and theoretically available 
by gravity drainages is a minimum of 40,000 acre-feet, + hits 
volume fluctuates by a maximum of 10 percent annually. The 


cischarge from wells and springs used for domestics stocks 
publics and irrigation purposes in 1974 was about 2 cubic feet 
per second. Most ground waters except in parts of the Uinta 
Formations and allt the surface water sampled in the study areas 
was fresh. (Woodard-USGS) 


Bedrock Aquifers in the Lower Dirty Devil River Basin Areas 
Utahs with Special Emphasis on the Navajo Sandstone 

Hoods Je Wes Danielsons T. We 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Available from Utah Dept. of Natural Res. Dive of Water Rights 
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1636 West North Temple Room 220 Sait Cake: Guty>s MUtanuS 41 16% 
Utah Department of Natural Resources Technical Publication No 68, 
Pari retas 55 Devic 228i os 4 Platess 14 Tabs 48 Refs 

Journal Announcements: SWRA1511 

The lower Dintygeevil “River basintaredAinwsoutheastenm (Utah 
has an area of about 4,300 square miles. Precipitation’) disitthe 
main source of water and averages 1S5S5Ammilhiion Cacre=feet 
annually in the long term. Rocks jpanoiche pwaneasenange «from 
Precambrian to Holocene. The section of sedimentary rocks 
ranges from 7-300 to 23,000 feetvaiadsathrckness. Major 
aquifers are the Mississippian age. They contain fresh to briny 


water. Their permeability is affected by folding, faulting, 
and irgneous. intrusion. The annual water supply averages 1.6 
million acre-feet, of which an estimated 96% is consumed 
by evapotranspiration. The estimated long-term annual gross 
ground-water recharge is 34,000 acre-feet, Oty whch was.000 
acre-feet recharges the Navajo Sandstone. Recoverable fresh 


to moderately saline water stored in the Navajo» Wingates and 
Coconino Sandstones is estimated to be 210 million acre-feets of 
which 89 million acre-feet is stored in the Navajo. alone. 
Long-term withdrawals from the Navajo Sandstones of up to 12,000 
gallons per minutes probably would diminish the flow. of the 
Dirty Devil River, but would have a negligible effect on the 
volume of ground water in storage or the flow of the Colorado 
River. (USGS) 


Water Resources” of the Northern Uinta Basin Areas Utah and 
Colorado, with Special Emphasis on Ground-Water Supply. 
(Duplicated see Colorado). 

BOOMs cb (Wists) OF vevlidis nuk 2 oKs 

Geological Surveys Salt Lake City, UT. Water Resources Div. 

Utah Department of Natural Resources Technical Publication No. 
62, 1978. 75s 20 figs 5 platess 9 tabs 44 ref.es 

Journal Announcement: SWRA1217 


Selected Hydrologic Datas Uinta Basin Areas Utah and Colorado. 
(Duplicated see Colorado). 

MeO Cie! «few eMurrdo nfiifiseadi.: Cae Poivces De 

Geological Surveys Salt Lake Citys Utah. Water Resources Div. 

Utah Basic-Data Release No 264 Salt Lake Citys 1976. 321 ps» 
v) ehew 2) spibaitiesieat1 5 ittabs “i cefis 

Journal Announcements: SWRA1017 


QUALITY OF GROUND WATER IN THE LOWER COLORADO RIVER REGION, 
ARIZONA» NEVADAs NEW MEXICOs AND UTAH 

KeLIS#T Ri (LF) LRee 

GEOLOGICAL SURVEYs WASHINGTONs D. C. 

FOR SA GEPIBIYSRuUiSiGS:, WASHINGTON, Die Ces 20242, PREnGIE $1.00 
PER S Bee HYDROLOGIC INVESTIGATIONS ATLAS HA-478% 2 SHIEEweSes 
WOES. 3 FIG, 2 MAP» Wi7s CRE FL 8s 

Journal Announcements SWRA0Q713 

DATA ARE PRESENTED ON THE AREAL AND VERTICAL 
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DISTRIBUTION OF THE DISSOLVED=SOLIDS AND FLUORIDE 
CONCENTRATIONS IN GROUNDWATER FOR THE LOWER COLORADO RIVER 
REGION, AN AREA OF ABOUT 140,000 SQUARE MILES IN PARTS OF 


ARIZONA, NEVADA, NEW MEXICO, AND UTAH. THE BASIN AND RANGE 
PROVINCE ES) CHARACTERIZED BY ISOLATED NORTH TO 
NORTHWEST-TRENDING MOUNTAIN RANGES SEPARATED BY BROAD 


ALLUVIAL-FLOORED BASINS. THE WATER IN THE MOUNTAINS GENERALLY 
CONTAINS LESS THAN 1/000 MILLIGRAMS PER LITER DISSOLVED SOLIDS, 
EXCEPT WHERE WATER ISSUES FROM SALINE SPRINGS. THE 
DISSOLVED-SOLIDS CONCENTRATIONS IN THE GROUNDWATER IN THE 
ALLUVIUM RANGE FROM LESS THAN 100 THE PLATEAU UPLANDS PROVINCE 
INCLUDES A’ VARIETY OF LANDFORMS=-CANYONSs BUTTES~» MESAS=s 
AND MOUNTAINS. ALTHOUGH IGNEOUS AND METAMORPHIC ROCKS ARE THE 
MAIN ROCK TYPES IN THE UPLANOSs THE SEDIMENTARY ROCKS FORM THE 
MOST IMPORTANT AQUIFERS. THE DISSOLVED-SOLIDS CONCENTRATIONS IN 
GROUNDWATER VARY ABOUT 14500 SAMPLES ANALYZED. THE PRINCIPAL 
CONSTITUENTS IN THE GROUNDWATER IN THE UPLANDS ARE BICARBONATEs 
SULFATEs © CALCIUMs © “SODIUMs: AND * OCHLORIDE. “THE "CENTRAL SHiGREANRS 
PROVINCE FORMS A TOPOGRAPHIC HIGH THAT SEPARATES THE PLATEAU 
UPLANDS FROM THE 3ASIN AND RANGE LOWLANDS IN MOST OF THE 
LOWER COLORADO RIVER REGION. VOLCANIC ROCKS CROP OUT IN MUCH OF 
THE AREAs ARE PERMEABLE, AND WATER MOVES READILY THROUGH 
THEM AND RECHARGES THE UNDERLYING GROUNDWATER RESERVOIR. THIN 
ALLUVIAL DEPOSITS IN A FEW SMALL VALLEYS ALSO STORE 
GROUNDWATER. SPRINGS ALONG THE MOGOLLON RIM AND ELSEWHERE 
IN THE CENTRAL HIGHLANDS ARE THE SOURCE OF THE PERENNIAL FLOW IN 
THE GILA» SALT AND VERDE RIVERS. THE GROUNDWATER GENERALLY 
CONTAINS LESS SALINE WATER TO STREAMS. (KNAPP-USGS) 


BIBLIOGRAPHY OF U.Se GEOLOGICAL SURVEY WATER-RESOURCES REPORTS 
FOR UTAH 

LAPRAYs B. Aw 

GEOLOGICAL SURVEYs SALT LAKE CITYs UTAH. 

UTAH DEPARTMENT OF NATURAL RESOURCES ~s SALT LAKE GPRY » 
INFORMATION BULLETIN NO 234 1975. 58 Po 4&4 TAB.» 

Journal Announcements: SWRAG819 

THIS BIBLIOGRAPHY CONTAINS A COMPLETE LISTING TO DECEMBER 31,4 
1974, OF REPORTS RELATING TO” THE sWATERM*RESOURCES -°0 Feeiaeae 
PREPARED BY PERSONNEL OF THE U.S. GEOLOGICAL SURVEY. DISCUSSIONS 
OF THE RELATED SUBJECTS OF ' GEOLOGY», "HYDROLOGY? AND CHEMICAL 
QUALITY OF THE WATER ARE INCLUDED IN MANY OF THE REPORTS. THE 
REPORTS WERE» FOR THE MOST PARTs PREPARED BY PERSONNEL 
ASSIGNED TO THE WATER RESOURCES DIVISION, UTAH DISTRICT, IN 
COOPERATION WITH STATE AND LOCAL AGENCIES. THE BIBLIOGRAPHY IS 
DIVIDED INTO FOUR MAJOR PARTS3 (1) PUBLICATIONS OF THE 
GEOLOGICAL SURVEY, (2) PUBLICATIONS BY AGENCIES OF THE STATE 
OF UTAHs C3.) OTHER PUBLICATIONS=-REPORTS PREPARED BY SURVEY 
PERSONNEL» BUT PUBLISHED BY OTHER AGENCIES OR BY 
PROFESSIONAL ORGANIZATIONS IN THEIR JOURNALS, AND (4) 
OPEN-FILE REPORTS OF THE GEOLOGICAL SURVEY. (WOODARD-USGS ) 
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Hydrologic studies of the U.S. Geological Survey in major 
coal-resources areas of Utah through 1980 

Liness Ge Cae 1981 

U.S. Geological Survey Open-File Report 81-216, 20 p. 


Hydrologic Monitoring in the Coal Fields of Central 
Utahs August 1978-September 1979 

Bineisa sGaakCer,aPlantz71G. G. 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Geological Survey Open-File Report 81-138 (WRI). 1981, 56 pe 
Siaemtgs ! i Plates -13 Tabs 17 Ref. 

Journal Announcement: SWRA1511 

Surface-water quantity and quality were monitored at 12 
gaging stations down-stream from mine and lease areas in the 
Wasatch Plateaus Book Cliffs» and Emery coal fields in central 
Utah. Measurements of base flow were made at 52 other sites in 
the region. The report describes the hydrologic setting of 
this important coal region and summarizes the surface-water data 
collected at the monitoring sites from August 1978 through 
September 1979. Coal mining and lease activities in each of the 
monitored basins also are described. Where possibles hydrologic 


impacts of coal mining are evaluated. Impacts include 
increases In streamflow and degradation of surface-water quality 
due to water discharged from underground mineSe Other 
impacts include removal of water from ground-water storage, 
changes in the natural ground-water flow system and possibly 
the diminution of spring flows. Adequacy of the 
monitoring network to detect hydrologic changes due to mining 
is evaluated. in paar aer “eho Mfully Vasses's © and *quantify™ ‘the 
ImpactSs comprehensive studies and monitoring of the 


ground-water system and water produced in mines are needed. 
(USGS) 


Hydrology of the Ferron sandstone aquifer and effects of 
proposed surface-coal mining in Castle Valleys» Utahs with a 
section on Stratigraphy by T. Aw Ryer and a section on Leaching 
of overburden by R. He. Fuller 

LinessG. C. and Morrissey, D. J. 1980 

To be released as a U.S. Geological Survey open-file report and 
duplicated as a U.S. Geological Survey Water-Supply Paper (Cin 
review). 

Availability and chemical quality of water in the Ferron 
Sandstone Member of the Mancos Shale of Cretaceous age are 
evaluated. To aid in estimating drilling depths to reach and 
fully penetrate the aquifers structure-contour and thickness maps 
for the tFerron are included, Records of wells and springs and 
chemical analyses of water from the Ferron are listed in tables. 

The impacts of a proposed surface coal mine in the Emery area 
on the water resources are evaluated. Techniques used in the 
evaluation included a three-dimensional digital-computer model of 
the Ferron sandstone aquifer (Morrissey and otherss 1980) and 
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laboratory experiments that simulated leaching of overburden. 


MAJOR THERMAL SPRINGS OF UTAH 

MUN DIO RIF Frame dione Cre 

GEOLOGICAL SURVEYs SALT LAKE CITY» UTAH. 

AVAILABLE FROM UTAH GEOLOGICAL AND MINERALOGICAL SURVEY, 
103 UTAH GEOLOGICAL SURVEY BLDG.» UNIV. OF UTAHs SALT LAKE 
COUN 7 84112 = PRICE $35.00 UTAH GEOLOGICAL AND 
MINERALOGICAL SURVEY WATER-RESOURCES BULLETIN 134 1970. 60 Po 23 
FIGs v2 PUATE secs (TABI? 4AREF SE? 

Journal Announcement: SWRAQG422 

AS PYAR TE COLE BANGS 1 0! Dio 2 O) Faas HE Si eaREENIGES: OF UTAHs RECONNAISSANCE 
DATA WERE OBTAINED ON Sete THERMAL» CHEMICAL, AND GEOLOGIC 
CHARACTERISTICS OF RAE MAJOR THERMAL SPRINGS OIF UTAH. 
TEMPERATURES OF THE THERMAL SPRINGS STUDIED RANGED FROM 68 DEG TO 
189 DEG fie NEARLY ALL THERMAL SPRINGS IN UTAH ARE IN OR NEAR 
SAU S AONES VERY FEW OF THESE SPRINGS ISSUE FROM VOLCANIC 
ROCKS» BUT SEVERAL SPRINGS ARE CLOSE TO AREAS OF LATE 
TERTIARY OR QUATERNARY VOLCANIC ROCKS. DISSOLVED-SOLIDS CONTENTS 
OF THE SPRINGS RANGE FROM AS LOW AS 214 PPM FOR A SPRING 
HAVING A TEMPERATURE OF 8&0 DEG F TO AS HIGH AS ABOUT 45,000 PPM 
FOR A SPRING HAVING A TEMPERATURE OF USE DEG fe MOST 
SPRINGS ARE SODIUM CHLORIDE IN TYPEs AND ALL SPRINGS THAT CONTAIN 
MORE THAN 3,000 PPM OF DISSOLVED SOUNDS “ARE OF STH ESS CODE 
CHIEO REED aR MaEIEr: ONY ST WOMSIRIR DINGS IW THE STATE. ROOSEVELT AND 
ABRAHAM HOT SPRINGSs ARE IN POTENTIALLY VALUABLE GEOTHERMAL 
AREAS. SOME THERMAL SPRINGS HAVE LARGE DISCHARGESs LOW 
DISSOLVED-SOLIDS CONTENTS» AND FAIRLY LOW TEMPERATURES, THESE 
SPRINGS ARE VALUABLE AS WATER SUPPLIES FOR IRRIGATION AND STOEK 
USE GO AN UNDESIRABLE EFFECT OF THE THERMAL SPRINGS IS THAT THEY 
ADD SIGNIFICANT AMOUNTS OF WATER HAVING HIGH DISSOLVED-SOLIDS 
CONTENTS TO SOME STREAMS AND LAKES. (KNAPP=-USGS) 


NONTHERMAL SPRINGS OF UTAH 

MUNDORFFs Jos Ge 

GEOOGINGAIS "SURV EYies SS Alain eA NE SG Wye se UMA 

AVAILABLE FROM UTAH GECL AND MINERALOG SURVEY» 103 UTAH GEOL 
SURVEY BLDGs SLC 8411T2s $4200. UTAH GEOLOGICAL AND MINERALOGICAL 
SURVEY WATER-RESOURCES BULLETIN 164 AUGUST 1971. 70 Pe 15 FIGs a 
PLATEs 2 TABs 24& REF.» 

Journal Announcement: SWRAUSOS5 

DATA ARE PRESENTED FOR ABOUT 42500 NONTHERMAL SPRINGS THAT 
DISCHARGE IN THE STATE OF UTAH. MOST MAJOR SPRINGS HAVING 
DISCHARGE OF SEVERAL CUBIC FEET PER SECOND OR MORE ARE IN OR NEAR 
MOUNTAIN RANGES OR PLATEAUS WHERE PRECIPITATION Is MUCH 
GREATER THAN IN OTHER PARTS Ol THE STATE > ins LARGEST 
INSTANTANEOUS DISCHARGE OBSERVED WAS 314 CES AT MAMMOTH 
SPRING IN SOUTHWESTERN UTAH. DISCHARGES EXCEEDING 200 CORES WERE 
OBSERVED AT SWAN CREEK SPRING IN EXTREME NORTHERN UTAHe AND 
DELLS GHIA RIGIE Ss tO Fir eZiOlOe sCiFaS WERE REPORTED FOR BIG BRUSH CREEK 
SPRING IN NORTHEASTERN UTAH. MAXIMUM DISCHARGES OF OTHER SPRINGS 
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RANGE OTSFROM) 82592 TO. GONCES, MAXIMUM DISCHARGES GENERALLY ARE 
DURING OR WITHIN A FEW WEEKS AFTER THE MAIN PERIOD OF SNOWMELT>» 
WHICH IS USUALLY FROM LATE APRIL TO THE MIDDLE OF JUNE. 
THE LARGEST SPRINGS GENERALLY DISCHARGE FROM OR VERY NEAR 
CARBONATE ROCKS IN WHICH SOLUTION CHANNELS AND FRACTURES ARE 
NUMEROUS OR FROM AREAS OF POROUS OR’ FRACTURED VOLCANIC ROCKS. 
MOST NONTHERMAL SPRINGS TNEUTAHES PROBABLIYSS AR'E Os VARTABLE 
SPRINGS--THAT IS» THEIR VARIABILITY OF DISCHARGE EXCEEDS 100 
PERCENT. MOSTS > OF THE MAJOR SPRINGS DISCHARGE WATER THAT 
CONTAINS LESS THAN 500 PPM OF DISSOLVED SOLIDS» AND MOST OF THE 
WATER IS OF THE CALCIUM BICARBONATE TYPE. WATER FROM SPRINGS IS 
USED FOR DOMESTIC.» MUNICIPALs IRRIGATION» LIVESTOCKs MININGs AND 
INDUSTRIAL PURPOSES. (WOODARD-USGS) 


Reconnaissance of Chemical, Quality of Surface Water and 
Fluvial Sediment in the Dirty Devil River Basins Utah 

Mundorffs J. C. 

Geological Surveys Salt Lake Citys UT. Water Resources Dive 

Utah Department of Natural Resources Technical Publication No 
65- 19 7925nd S28 bs GRAF igs St Pilates." 7) Tabs 24 Retin 

Journal Announcement: SWRA1404 

This water-quality reconnaissance in the Dirty Devil River 


basins Utahs covers an area of about 4,300 square miles. Data 
were obtained by the U.S. Geological Survey one or more 
times at 104 sites during the period from July 1975 to September 
1976. The most pronounced change in chemical 
characteristics of water in streams in the Dirty Devil River 
basin occurs in a 15-mile reach of Muddy Creek between the 
major diversions 5 miles north of Emery and the point at 
which Highway I-70 crosses Muddy Creek. Dissolved-solids 


concentrations at the diversions are generally tess than 300 
milligrams per liter and at the lower end. of the reach are 
commonly greater than 2/000 miltigrams per liter. The Dirty 
Devil River» which is formed by the confluence o f Muddy 
Creek and the Fremont Rivers has no perennial tributaries. 
Except duringtshort periods’ offs the thunderstorm runoff in 
trivutariess the flow is simply a composite of flow from Muddy 
Creek and the Fremont River. A few data on total coliforms fecal 
coliforms and fecal streptococci bacteria suggest a general 
absence of major biological pollution in the basin. Sediment 
discharge from the upper 1,000 square miles of the Fremont River 
basin and from the upper 400 square miles of Muddy Creek Basin 
is avery small part of sediment discharge of the Dirty Devil 
River. Less than hatf of the remaining 2-900 square miles of 
drainage area of the Dirty Devil River probably contributes 
most of the sediment that is discharged by the streams during a 
very small part of the time each year. (USGS) 


RECONNAISSANCE OF CHEMICAL QUALITY OF SURFACE WATER AND 
FLUVIAL SEDIMENT IN THE PRICE RIVER BASINs UTAH 

MUNDORFFs Je. C. 

GEOLOGICAL SURVEY,» SALT LAKE CITYs UTAH. 
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UTAH DEPARTMENT OF NATURAL RESOURCES, SALT LAKE CITY, 
TECHNIIGAL PUBIITICATI ON INO iO, BS 7idi. ESS esi esse Ral Gol bor ee Alicea TAB, 
ZCCMIRIEF LS ¢ 

Journal Announcement: SWRA0617 

THE PIRVIGE RIVER BASIN is MAINLY IN CARBON AND EMERY 
COUNTIES IN EAST-CENTRAL UTAHs AND THE TOTAL DRAINAGE AREA IS 
ABOUT 1-900 SQUARE MILES. NORMAL ANNUAL PRECIPITATION (1931-60) 
IS MORE THAN 30 INCHES IN HEADWATERS AREAS AND IS REISS THAN 
& INCHES IN THE DOWNSTREAM PART OF THE BASIN. SURFACE ROCKS#A2N 
THE BASIN RANGE IN AGE FROM JURASSIC TO QUATERNARY» BUT THE 
ROCKS HAVING PREDOMINANT INFLUENCE ON WATER QUALITY ARE MARINE 
SHALES OFM CREATACEOUS, AGE. THE GENERAL CHEMICAL CHARACTERISTICS 
Ole Wlalle MAIN STEM OF THE PRICE RIVER AS DETERMINED BY A 
RECONNAISSANCE DURING 1969-70 CHANGED MARKEDLY BETWEEN THE 
HEADWATERS AND THE MOUTH. THE DISSOLVED SOLIDS CONTENT ON THE 
PRICE RIVER. A ROUGH ESTIMATE OF THE SUSPENDED~SEDIMENT DISCHARGE 
OF PRICE RIVER AT WOODSIDE wAS AT LEAST 1400-000 TONS DURING THE 
1970 WATER YEAR. CwWOODARD-USGS) 


Reconnaissance of Water Quality in the Duchesne River 
Basin and Some Adjacent Drainage Areass Utah 

MUN dOrdtd of Jeu Gn 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Utah Department of Natural Resourcess Salt Lake Citys 
Technical Publication No 555, 1977.47 pw 9 figs: 5: platess 2eamee 
ive redav 

Journal Announcement: SWRA1102 

A water-quality reconnaissance in the Duchesne River 
basin and some adjacent drainage areas covered an area of about 
4,400 square miles. Data were obtained one or more times at 108 
sites during March 1973 to September 1974 and at 49 other 
sites during earlier years. Dissolved-solids concentrations 
are low in the surface water in the northern and western 
parts o f the basin and increase markedly in the southeastern 
partadfethes basins The increase results predominantly from 
diversion of large amounts of water having low dissolved-solids 
concentrations from upstream parts of the basin and the return to 
or entry into the stream of smaller amounts of water having 
much higher dissolved-solids concentrations. Additional 
diversions of water from the upper part of the basin will cause 
an increase in weighted average dissolved-solids concentrations 
in downstream reaches” of the river. Tributaries to the 
Duchesne and Strawberry Rivers in the southern part of the basin 
have high boron concentrations. Concentrations as high as 
20,000 micrograms per liter were observed at the mouth of Indian 
Canyon. Suspended-sediment concentrations as high as 36200 
milligrams per liter were observed in runoff from a thunderstorm 
in the southeastern part of the area. Sediment concentrations 
greater than 100/000 milligrams per liter could be expected 
during periods of intense thunderstorm runoff in many of the 
southern tributaries. (Woodard-USGS) 
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Reconnaissance of thengual) tyi,.of4-surfaces water in the San 
Rafael River basins Utah 

Mundorffs J. Ce and Thompsons Ke. Re» 1980 

U.S. Geological Survey Open-File Report 80-574, 54 p. (to be 
duplicated as a Utah Department of Natural Resources Technical 
Publication). 

Water in mountain streams in the study area during 1977-78 
nearly always contained less than 5090 mg/L of dissolved solids. 
The chemical quality of surface water deteriorated downstream 
from the mountains where the streams crossed a belt of land 10 to 
15 miles wide where the gypsum- bearing Mancos Shale crops out. 
This same area contained nearly all the intensive irrigation in 
the San Rafael River basin. Numerous chemical analyses of 
surface water from sites throughout the basin are listed in 
tables. 


Selected Biological Characteristics of Streams in_ the 
Southeastern Uinta Basins Utah and Colorado 

Natens Re Wee Fullers R.z He 

Geological Surveys Salt Lake Citys UT. Water Resources Dive 

Geoloyical Survey Open-File Report 81-644 (WRI). 1981. ore) Pelz 
26 Figs Lanta bed feeuRe f 212 

Journal Announcement: SWRA1512 

Biological sampling was carried out during 1976-78 in five 
streams in the southeastern Uinta Basins Utah and Colorados in 
order to provide baseline water-quality data for an area o f 
potential oil=shale development. The biological activity in 
the streams sampled generally is timited by physical factors 
more Xe) than by chemical constituents and -plant 
nutrients. Characteristics of streamflows such? Gasemhigh 
turbidity» fluctuating water levelss and moderate to high 
salinity, Limit production of flora and fauna biomass. Samples 
were collected for the determination o f bacterial and 
periphyton concentrations and benthic-inyertebrate communities. 
Bacterial concentrations were generally small, with some 
fecal contaminations primarily from livestock and wildlife. 
Members of the order Chlorophyta (green algae) were the major 
periphytic algae present in three of the streams sampled. 
Bitter Creek was dominated by members of the order 
Cyanophyta (blue-green algae)s, and pennate diatoms were the 
predominant algae in Willow Creek. The benthic-invertebrate 
communities generally reflect a nonpolluted environment. 
Shannon-Weiner diversity indices ranged from 1.14 to 3.08. (USGS) 


Developing a State Water Plans Ground-Water Conditions in Utahes 
Soringeof 1979 

Prices De. 

Geological Surveys Salt Lake Citys UT. Water Resources, Div. 

Utah Division of Water Resources Cooperative Investigations 
Report No. 184 1979. 68 ps» 37 figs 3 tabs 3 refs 

Journal Announcement: SWRA1301 
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The estimated total withdrawal of water from wells in Utah in 
WATE was about 829,000 acre-feet, which was about 118,000 
acre-feet less than in 1977 and 62,000 acre-feet greater than the 
average annual withdrawal for the period) 1968-77. The 
decrease from 1977 was due primarily to decreases in withdrawals 
for irrigation. Precipitation in 1978 was above average in most 
of Utah. This made more surface water available, reducing 
dependence on ground water for irrigation. Relatively smatl 
ground-water declines were recorded in some of the more heavily 
developed areas. The above-average precipitation combined 
with increased runoff ang reduced ground-water withdrawals-s 
howevers resulted in significant rises of ground-water levels in 
many parts of the State. (Woodard-USGS) 


Map Showing General Availability of Ground Water in the 
Kaiparowits Coal-Basin Areas Utah 

Pricer iD. 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Available from Branch of Distributions USGS Box 25286 Fed. 
Cur. Denver CO 80225 price Si S1O% Geological Survey 
Miscellaneous Investigations Series Map 1-1033-B8, 1977. 1 sheet.» 

Journal Announcement: SWRA1216 

This is one of a series of maps that describe the geology 
and related natural resources of the Kaiparowits coal-basin areas 


Utah. The map 1s based partly oni >) recor d's® | olf? # vate 
wells-s springses and coal and petroleum-exploration holeses 
partly on unpublished reports of field evaluations of 
prospective stock-water well sities’ by persionnel of the’ USE 
Geological Surveys and partly on a 6-day field 
reconnaissance by the writer. Rocks ranging in» @ge..tmom 
Permian to Holocene are exposed in the Kaiparowits coal-basin 
area. Tneyé Sicons ist chiefly of sedimentary rocks=--mostly 
interbedded sandstones siltstones shale, conglomerates and 
Limestone strata--in aggregate a thickness of several thousand 
feet. The minimum expected yields of individual wells shown 
on the map assume that the wells are at least 6 inches in 
diameter, fully penetrate the aquifer, either have no 
casings perforated casings or well screens opposite the 


aquifers and are equipped with optimal pumping equipment. The 
yields shown are those that could be sustained indefinitely by 
pumping. The ranges of expected depth to ground water shown on 
the map are based on measured and reported depths of water in 
wells. Yields of most springs range from less than 1 to about 20 
gallons per minutes but several springs discharge more than 
100 gallons per minute. Much o f the ground water 
Cincluding springflow) may be too saline to drink. (Woodard-USGS) 


‘Map Showing General Chemical Quality of Ground Water in the 
Richfield Quadrangles Utah 

Prices D. 

Geological Surveys Salt Lake Citys» UT. Water Resources Div. 

Available from Br. of Dist. USGS» Box 252864 Fed. Ctr. Denvers 
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COPe BO225. Price 2.50% Geological Survey Miscellaneous 
Investigations Series Map-I 1374, 1981. 1 Sheets 23 Ref.as 

Journal Announcement: SWRA1509 

THis)’ Y is?) Ones Sof a seriesi of maps ‘that’ describe the “geology 
and related natural resources of the Richfield Quadrangle, 
Utah. It shows known and inferred ranges of dissolved-solids 
concentrations in the ground watere Concentrations generaly 
range from 100 to 1,000 milligrams per liter throughout most 
of the map area. They are less than 100 milligrams per liter 
locally in some higher mountain areas and more than 10,000 
milligrams per liter locally beneath the Sevier Desert and 
Sevier Lake bed. Several mineralized thermal springs discharge 
in the map area. They include Thermos Roosevelts Josephs Red 
Hill, Monroes Meadows and Hatton Hot Springs. 
Dissolved-solids concentrations of those springs range from 
about 14500 to about 8-000 milligrams per liter. (USGS) 


MAP SHOWING GENERAL CHEMICAL QUALITY OF GROUNDWATER 
IN THE SALINAQUADRANGLEs UTAH 

PREUGEs? (Ds 

GEOLOGICAL SURVEYs WASHINGTONs D.C. 

AVAILABLE FOR SALE BY USGSs WASHINGTON, Drs Crs 20242, PRICE = 
75 CENTS. GEOLOGICAL SURVEY MISCELLANEOUS GEOLOGIC 
INVESTIGATIONS MAPS. MAP I-591-Ke 1972. 1 SHEET» 1 MAP.» 

Journal Announcements: SWRAQ613 

THIS: MAP OF SALINA QUADRANGLEs UTAHs SCALE 1:250,000, SHOWS 
THE GENERAL CHEMICAL QUALITY OF WATER AS DETERMINED FROM 
QUALITY-OF-“WATER DATA COLLECTED BY THE U.S. GEOLOGICAL SURVEY 
AND COOPERATING STATE, LOCAL» AND FEDERAL AGENCIES. SOURCES 
OF DATA INCLUDE SPRINGS=s AND WELLS THAT TAP AQUIFERS AT DEPTHS 
OF ESS THAN 1,600 ractteelire VARIOUS COLORS ARE USED TO 
(WOODARD-USGS) 


Map Showing General Quality of Ground Water in the Kaiparowits 
Coal-Basin Areas Utah 

Prices D. 

Geological Surveys Salt Lake Citys UT. Water Resources Dive 

Available from Branch of Distributions USGS Box 25286, Fed. 
Cir. Denver CO 80225 price eR st Oe Geological Survey 
Miscellaneous Investigations Series Map I-1033-A, 1977. 1 sheet.» 

Journal Announcements: SWRA1216 

This is one of a series of mans that describe the geology 
and related natural resources in the Kaiparowits coal-basin 
area. Chemical analyses of water from about 40 widely scattered 
springss 20 coal-exploration holes on the Kaiparowits Plateaus 
and 7 water wells®’ in the “vicinity of *the communities of 
Escalante and Glen Canyon were used to compile this map. All data 
were also available from a number of petroleum wells and 
exploration holes more than 5,000 feet deep. Ground water in 
most parts of the Kaiparowits coal-basin area _ ranges from 
fresh to slightly saline. In generals the fresh waters are of 
the calcium bicarbonate types and the saline water are o f 
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the sodium sulfate type. The available chemical analyses 
indicate that the ground water 7s generally freshest 
throughout the headwater areas of the Escalante Rivers along 
Cottonwood and Hackberry Canyonss and in the immediate vicinity 
of «Lake. Powells’ (ing these areas, the The ground water 1s 
generally most highly saline along the southern margin of the 
Kaiparowits Plateau and in the northeast corner of the study 
area. (Woodard-USGS) 


Map Showing Principal Drainage Basinss Principal 
Runoff-Producing Areass and Selected Streamflow Data in the 
Kaiparowits Coal-Basin Areas Utah 

Prices D. 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Available from Branch of Distributions USGS» Box 252864 Fed. 
Cite Denver CO 80225- price $1.25.) Geological, | Stirvey 
Miscellaneous Investigation Series Map I-1022-E, 1978. 1 Sheets 3 
Ref.e 

Journal Announcement: SWRA1304 

This ase one ofeseveralymapse inew themyUss. Geological Survey 
Miscellaneous Investigations Map Series that describe the 
geology and related natural resources of the Kaiparowits 
coal-basin areas Utah. About 96 percent of the area drains to 
the Colorado River, mostly through the Escalante River and 
Wahweapes Warme and Last Chance Creeks. The remaining 4 percent 
arains to the Great Basin through the Sievier River. The 
Escalante River and several of its headwater tributaries are 
perennial streamss but most others in the area are intermittent 
of ephemeral. Estinated average annual runoff in the area ranges 
from) lesss than: loanchs i nymosts placeset o- moines tihansd0jannches in 
the headwater area of the Escalante River. Most of the runoffs 
which occurs during Late spring and early summers results from 
melting snow and seasonal rains. Summer cloudburst flooding 1s 
common throughout the area. Peak flood flows o f more than 
3,000 cubic feet per  secnod have been recorded from drainage 
areas of less than 100 square miles, and aepeak floodflow of 
more than 15% 00 Og ercuibace feet per second has been recorded on 
the Paria River. (Woodard-USGS) 


Map showing selected surface-water data for the Alton-Kolob 
coal-fields area 

Prices Dons 1982 

UsSe Geological Survey Miscellaneous Investigations Map 
1-1235-0 


Map showing selected surface-water data for the Manti 30 X 
60-minute quadrangles utah 

Prices Dons 1982 

U.S. Geological Survey Miscellaneous Investigations Map I-1482 


Map showing selected surface-water data for the Nephi 30 X 
60-minute quadrangles, 
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Prices Dons 1982 
ais a Geological Survey Miscellaneous Investigations Map I-1512 


Map showing selected surface-water date for the Price 30 xX 
60-minute quadrangles Utah 

Prices Dons 1982 

U.S. Geological Survey Miscellaneous Investigations 1-1513 


Map showing selected surface-water data for the Huntington 30 xX 
60-minute quadrangles Utah 

Prices Dons 1982 

U.S. Geological Survey Miscellaneous Investigations Map 1-1514 


SELECTED HYDROLOGIC DATA IN THE UPPER COLORADO RIVER BASIN 

PRIDC EE’ Desa WADDELL? KLEMM 

GEOLOGICAL SURVEY» WASHINGTONs O.C. 

HYDROLOGIC INVESTIGATIONS ATLAS HA~477s 1973. 2 SHEETS» 3 TABs 
4 GRAPHSse 9 MAPS» 57 REF.» 

Journal Announcements: SWRAU?22 

THE GROUNDWATER RESOURCES OF THE UPPER COLORADO RIVER BASIN ARE 
DESCRIBED IN A 2-SHEET HYDROLOGICAL ATLAS. Wile MAPS IN THIS 
ATLAS ARE HIGHLY GENERALIZED,» AND ARE INTENDED TO PROVIDE 
ONLY A GENERAL UNDERSTANDING OF THE GEOLOGY, GROUNDWATER 
CONDITIONS~» AND CHEMICAL QUALITY OF WATER IN THE BASIN AS A 
WHOLE. ROCKS RANGING IN AGE FROM PRECAMBRIAN TO HOLOCENE ARE 
EXPOSED IN THE UPPER COLORADO RIVER BASIN. THE ROCKS HAVE BEEN 
GROUPED INTO FIVE BASIC GEOHYDROLOGIC UNITS ON THE BASIS OF AGE 
AND GENERAL LITHOLOGIC CHARACTERS. ALLUVIUM IN 
GEOHYDROLOGIC UNIT 1 AND VOLCANIC ROCKS IN GEOHYDROLOGIC 
UNIT 2 CONTAIN AQUIFERS THAT HAVE iflalia HIGHEST HYDRAULIC 
CONDUCTIVITIES. YIELDS TO INDIVIDUAL WELLS AND SPRINGS GENERALLY 
ARE SMALL IN MOST PARTS OF THE BASIN. PROPERLY BOGAMIED AND 
CONSTRUCTED WELLS IN Winks Winhllel<talx (100 Fat OR MORE) ALLUVIAL 
DEPOSITS YIELD 500 TO MORE THAN 1,000 GPM, AND SOME OF THE MOST 
PRODUCTIVE WELLS IN tetas CORT G Rs BASIN TAP BOTH ALLUVIUM AND 
VOLCANIC ROCKS IN THE UPPER FREMONT RIVER VALLEY, WHERE 
SEVERAL WELLS YAiee D MORE THAN 1,000 GPM. ONLY ABOUT 5 
PERCENT OF THE MAXIMUM ESTIMATED VOLUME OF GROUNDWATER 
STORED IN THE bASIN Is IN UNCONSOLIDATED DEPOSITS THAT HAVE 
HIGH HYDRAULIC CONDUCTIVITIES. ABOUT 85 PERCENT OF THE MAXIMUM 
ESTIMATED VOLUME OF STORED WATER OCCURS IN U table ROCKS OF 
GEOHYDROLOGIC UNITS 3 46 AND Ss» WHICH GENERALLY YIELD THE WATER 
SLOWLY; AND MUCH OF THAT WATER Is MODERATELY TO HIGHLY 
MINERALIZED. HYDROGRAPHS OF WELLS INDICATE THAT THERE HAVE BEEN 
NO SIGNIFICANT DEPLETIONS OF STORAGE IN THE BASIN OWING TO 
GROUNDWATER DEVELOPMENT. (KNAPP-USGS) 


HYDROLOGIC RECONNAISSANCE OF THE SOUTHERN UINTA BASINs UTAH AND 
COLORADO 
PRaNite eu Dies MiGLete ols le 
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GEOLOGICAL SURVEY> SALT LAKE CITY. UTAH. 

UTAH DEPARTMENT OF NATURAL RESOURCES s SALT LAKE CITY, 
TECHNICAL PUBLICATION NO 494.1975. 66 Ps 11° FIGs 3 PLATEs: 1 See 
38 REF.es 

Journal Announcement: SWRAU821 

THE SOUTHERN UINTA BASIN COVERS ABOUT 4,900 SQUARE MILES IN 
NORTHEASTERN UTAH AND NORTHWESTERN COLORADO. FOR THe MOST 
PART» eli les AN ARID TO SEMIARID REGION. DURING THE PERIOD 
1941-702 AVERAGE ANNUAL PRECIPITATION RANGED FROM PRESS THAN 
8 INCHES IN THE NORTH-CENTRAL PART TO MORE THAN 26 INCHES IN THE 
EXTREME WESTERN PART. THE AREA AVERAGES ABOUT ONE PERSON FOR 
EVERY 70 4655 £9SQUAREOT MAES. [Ts 18eo UTILIZEDUMAINLY® FORGE IVES Tae 
GRAZING AND THE PRODUCTION OF OIL AND GAS. NET IMPORTS OF WATER 
FROM THE DUCHESNE RIVER FOR IRRIGATION WITHIN THE SOUTHERN 
UINTA BASIN AVERAGE ABOUT 70-000 ACRE-FEET PER YEAR AS OF 1972. 
ABOUT 94% OF THE AVERAGE ANNUAL WATER SUPPLY FROM 
PRECIPITATION AND IMPORTS IS CONSUMED WITHIN THE SOUTHERN 
UINTA BASIN BY EVAPOTRANSPIRATION AND SUBLIMATION FROM THE 
WINTER SNOWPACK. BOTH THE SURFACE WATER AND GROUNDWATER 
ARE SALINE THROUGHOUT A MAJOR PART OF THE BASIN. ONLY IN THE 
HEADWATER AREAS ALONG THE SOUTH RIM OF THAT SUBBASIN CAN FRESH 
WATER GENERALLY BE FOUND. THE MOST PROMISING OPPORTUNITIES 
FOR OBTAINING LARGE SUSTAINED WATER SUPPLIES ARE” SUREACGE 
RESERVOIR STORAGE OF RUNOFF IN THE HEADWATERS OF THE LARGER 
STREAMS. (WOODARD-USGS) 


Hydrologic Evaluation of the Alton Reclamation-Study Sites 
Alton Coal Fields Utah 

Sandbergs Ge. We 

Geological Surveys Salt Lake Citys UT. Water Resources Ding 

Geological Survey open-file report 79-3464 1979. 53 pe 5 figs 
8 tabs Caine:t <"¢ : 

Journal Announcement: SWRA1224 

An investigation was conducted from July 1974 to September 1977 
to define general hydrologic conditions at a reclamation~study 
Sitiew tii’ theawatliontcoat field near Kanabs Utah. The average 
annual streamflow through the area was less than 600 acre-feet, 
and the water carried Little sediment except during floods 
which result from intense local storms, Most of the © sURiare 
water seeps into the ground or. is’ diverted for irrigatoon 
downstream from the study area. Ground-water data were 
insufficient to define the potentiometric surface in most of 
the area. The water level in each of the three observation 
wells is above the coal layer in the immediate area of the well. 
A larger network of wells is needed to define the potentiometric 
surface throughout the area and to show its relation to surface 
water and the location of the coal layers. Hydrologic data 
should be collected continuously to establish a hydrologic base 
before mining begins» and data collection should be continued 
through the periods of mining and reclamation. 
(Wwoodard-USGS) 
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GROUND-WATER CONDITIONS IN UTAHs SPRING OF 1972 

SUMS TONS Cs [Tc } 

GEOLOGICAL SURVEYs SALT LAKE CITY» UTAH. 

UTAH DIVISION OF WATER RESOURCES COOPERATIVE INVESTIGATIONS 
Seeen PUNO #707) 19723. 73 PS S7UPIGaM20TABs BREF Ls 

Journal Announcement: SWRAUS23 

THE ESTIMATED WITHDRAWAL OF WATER FROM WELLS IN UTAH IN 1971 
WAS 710/000 ACRE-FEETs OR ABOUT 30,000 ACRE-FEET MORE THAN 
FOR ot Oe IN 1971, PRECIPITATION IN THE NORTH-CENTRAL 
DIVISION WAS 3.85 INCHES ABOVE NORMAL AND O.29 INCH ABOVE 
NORMAL IN Vinile SOUTH-CENTRAL DIVISION, THESE TWO DIVISIONS 
INCLUDE MOST OF THE MAJOR AREAS OF GROUNDWATER DEVELOPMENT IN THE 
STATE. THE SOUTHEAST DIVISION SUFFERED A DE [PIG IE INKE Vf OF OS.0 
INCH DURING WONG s FROM FEBRUARY-MARCH 1971 TO FEBRUARY-MARCH 
1972, GROUNDWATER LEVELS GENERALLY DECLINED IN SOUTHWESTERN 
UTAH BECAUSE MORE GROUNDWATER WAS WITHDRAWN FOR IRRIGATION, 
AND ROSE IN NORTHE?N UTAH WHERE MORE SURFACE WATER WAS AVAILABLE 
FOR IRRIGATION. CONDITIONS IN THE CENTRAL PART OF Wis Suite 
WERE VARIABLE, AND NO CONSISTENT PATTERN OF WATER-LEVEL CHANGE 
PSV TPDENT. GROUNDWATER DEVELOPMENT AND CHANGES IN GROUNDWATER 
CONDITIONS IN THE MAJOR AREAS OF GROUNDWATER DEVELOPMENT ARE 
SUMMARIZED. CWOODARD-USGS) 


Selected Coal-Related Ground-Water Datas Wasatch Plateau-Book 
Cliffs Areas Utah 

Sums ions Cs JTS 

Geological Surveys Salt Lake Citys Uf. Water Resources Div. 

Geological Survey open-file report 79-9154 1979. 25 pe 1 Figs 1 
Plates 7 Tabs 9 Refers 

Journal Announcement: SWRA1317 

The Wasatch Plateau-Book Cliffs area in east-central Utah 
consists of about 8-000 square miles within the upper Colorado 
River drainage system. Coal produc tion 3 Hinw tthe © cacea i )is 
expected to increase from 8 million tons to as much as 30 million 
tons annually within the next 10 years. Most sources” of water 
supply will be subjected to possible contamination and increased 
demands by coal-related municipal and industrial growth in_— the 


area. The report presents a compilation of coal-related 
Ground-water data from many unpublished sources for the use of 
local and regional water planners and users. The ceport 
includes generalized stratigraphic sections and hydrologic 


Characteristics “of *Focks! in “the ‘Wasatch  ‘Plateau-Book Cliffs 
areas records of selected test holes and water wellss logs of 
selected test holes and water wells» water levels in selected 
wells» records of selected springs. records” of ground-water 
discharge from selected mineSe and chemical analyses of 
water from selected test holes» water wells» springss and mines. 
(Kosco-USGS ) 
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GROUNDWATER CONDITIONS IN UTAHs SPRING OF 1970 

SUMSITON, Co Ted BIORKLUNDD L. Jer *BOLKEy Eo Ces MOWER year Wee 
HERBERT» L. R. 

GEOLOGICAL SURVEY? SALT OLAKE CItYs° UTAH 

UTAH DIVISION WATER RESOURCES COOPERATIVE INVESTIGATIONS 
REPORT NO 8» 1970.°71 P-"36 FIGZ' 2 TABs 7 REF.e 

Journal Announcement: SWRAO4O1 

THIS REPORT CONTAINS INFORMATION ON WELL CONSTRUCTIONs 
GROUNDWATER WITHDRAWALS» WATER-LEVEL CHANGES,» AND RELATED 
CHANGES IN PRECIPITATION AND STREAMFLOW IN UTAH. IT ALSO CONTAINS 
SUPPLEMENTARY DATA THAT ARE RELATED TO GROUNDWATER USE IN SOME 
AREAS. LESS THAN 24 OF THE WELLS IN UTAH OBTAIN WATER FROM 
CONSOLIDATED ROCKS. THE CONSOLIDATED* ROCKS THAT” YIELD sl HERR Gas 
WATER ARE LAVA FLOWS» LIMESTONE» AND SANDSTONE. MORE THAN 98% OF 
THE WELLS IN UTAH DRAW WATER FROM UNCONSOLIDATED ROCKS. 
MOST WELLS THAT TAP PARTLY FILLED WITH DEBRIS FROM THE ADJACENT 
MOUNTAINS. THE ESTIMATED TOTAL WITHDRAWAL OF WATER FROM WELLS 
IN UTAH DURING 1969 wAS ABOUT 670000 ACRE-FEETs ABOUT 
40,000 AGREE ET) MORE THAN THAT REPORTED FOR 1968. 
PRECIPITATION DURING MOST OF THE GROWING SEASON WAS LESS THAN 
NORMAL IN PARTS OF THE STATE WHERE THE LARGEST WITHDRAWALS 
ARE FOR IRRIGATION» SO IRRIGATION WITHDRAWALS INCREASED IN THESE 
AREAS. ALTHOUGH ALL tY PES OF GENERALLY ROSE THROUGHOUT THE 
STATE FROM MARCH 1969 TO MARCH 1970 AS A RESULG OF 
ABOVE-NORMAL PRECIPITATION. GROUNDWATER DEVELOPMENT AND CHANGES 
IN GROUNDWATER CONDITIONS IN THE MAJOR AREAS OF GROUNDWATER 
DEVELOPMENT ARE SUMMARIZED. (KNAPP-USGS) 


WATER“RESOURCES INVESTIGATIONS OF THE US. *GEOLOGI CAD TSGRuee 
IN SELECTED COAL-ENERGY AREAS OF UTAH 

WADDELL» K. M. 

GEOLOGICAL SURVEYs SALT LAKE CITYs UTAH. 

OPEN=FILE) REPORTS) APRIL” 1976." CNP Ps BOWEL GomeRnADe, LAARE Bate 

Journal Announcement: SWRA0917 : 

PLANNED COAL DEVELOPMENT IN UTAH IN Whe NEXT DECADE 
INCLUDES THERMAL-ELECTRIC AND COAL GASIFICATION PLANTS AND 
SLURRY PIPELINES WITH ESTIMATED WATER REQUIREMENTS THAT MAY 
EXCEED 200-000 ACRE-FT C246 560 FCUBIG KHECTOMET RES? ANNUALLY. 
THE WeSic GEOLOGICAL SURVEY PRESENTLY MAINTAINS A MINIMAL 
MONITORING PROGRAM ON STREAMS AND WELLS IN THE COALFIELD AREAS. 
THE CHEMICAL~QUALITY DATA ARE OBTAINED AND 14 AT WHICH 
SEDIMENT DATA ARE OBTAINED. THE GROUNDWATER MONITORING PROGRAM 
CONSISTS OF 170 WELLS FOR WATER-LEVEL MONITORING AND 16 
WELLS AT WHICH SAMPLES ARE OBTAINED FOR CHEMICAL ANALYSIS. FIVE 
AREAL WATER-RESOURCES STUDIES ARE BEING MADE IN THE VICINITY OF 
UTAH COALFIELDS. THE PRINCIPAL STUDY WHERE COAL MINING Is MOST 
ACTIVE Is IN THE WASATCH PLATEAU-BOOK GIAWEES AREA. hiies 
IS A 2-YEAR HYDROLOGIC RECONNAISSANCE DESIGNED TO PROVIDE AN 
ASSESSMENT OF THE CURRENT HYDROLOGY s WHICH WILL” 4D sLNGeE 
SOLUTION TO SOME OF THE POTENTIAL PROBLEMS THAT MAY OCCUR AS A 
RESULT OF COAL-ENERGY DEVELOPMENT. CWOODARD-USGS) 


364 


Utah Utah 


Hydrologic Reconnaissance of the Wasatch Plateau-Book Cliffs 
Coal-Fields Areas Utah 

na OO Cuilskiet Ma sieGOnt rat tos TPs Ker hSUMS10Ns Ce. Ther Butlers Jv 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Geological Survey Water-Supply Paper 2068, 1981. 45 ps 10 Figs 
9 Platess 8 Tabs 19 Ref.» 

Journal Announcement: SWRA15S05 

Data obtained during a hydrologic reconnaissance in 
1975-77 in the Wasatch Plateau-Book Cliffs coal area of Utah were 
correlated with existing long-term data. Maps were prepared 
showing average precipitation, average streamflows stream 
temperatures ground- and surface-water qualitys sediment yield, 
and geology. Recommendations were made for suggested approaches 
Poe continued monitoring tn the coal areas. During the 1931-75 
water yearss the minimum discharges for the five major streams 
that head in the area ranged from about 12-000 to 26,000 
acre-feet per years and the maximum discharges ranged from about 
59-000 to 315,000 acre-feet per year. Correlations 
indicate that 3 years of low-flow records at stream sites in 
the Wasatch Plateau would allow the development of relationships 
with long-term sites that can be used to estimate future 
low-flow records within a standard error of about 20 percent. 
Most water-quality degradation in streams occurs along the flanks 


of the Wasatch Plateau and Book Cliffs. In the uplandss 
Gissolved-solids concentrations generally ranged from less 
than 100 to in the Wasatch Plateau and Book Guithis discharge 
from the Star Point Sandstone or younger formationss and the 
water generally contains less than from about 2.0 to 2000 gallons 
per minute. The Blackhawk Formations which is the principal 
coalbearing formations produces water in many of the mines. 


The dissolved-solids concentration in water discharging’ from 
springs 


Selected hydrologic datas Price River Basins Utahs Water Years 
R979, and 1930 

Waddells K. Mav Dodges Je Eur Darbys D. Wesenpand= itheobaldsaens. 
Mes 1982 

U.S. Geological Survey Open-File Report 82-916 


Selected Hydrologic Datas 1931-77, Wasatch Plateau-Book Cliffs 
Coal-Fields Areas Utah 

Waddell» K. Mes Vickersss He. Les Contrattos P. Kae 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Open-file report 78-1214 1978. 33 pw 2 fige 1 plates 14 tabs 4 
refes 

Journal Announcement: SWRA1206 

The Wasatch Plateau-Book EA4atis coal-fields area in 
east-central Utah includes a significant part of the State's 
coal resources andseis scurrently, C1977) the most active 
coalmining area in the State. Data gathered by the U.S. 
Geological Survey are presented as part of a hydrologic 
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reconnaissance in cooperation with the U.S. Bureau of Land 
Management during the period July 1975-September 1977 as well as 
selected data for the period 1931-75. Also includea are 
selected data collected by privates States and other Federal 
agencies. Types of data include water-level recordss logs 
of setected wells» discharge of springss wellss and miness gaged 
and estimated streamflow-s chemical analyses of water from 
springses wells,» miness and streamss and laboratory analyses 
of streambed material and formation samples. The repont € ies 
intended to make data ‘available to those assessing the water 
resources that may be affected by coal-mining activities in the 
wasatch Plateau-Book Cliffs coal-field are. (Woodard-USGS ) 


BIBLIOGRAPHY OF U.S. GEOLOGICAL SURVEY WATERRESOURCES REPORTS 
FOR UTAH 

GEOLOGICAL “SURVEY s OSAUT "LAKEVCITYs UTAH. 

UTAH DEPARTMENT OF NATURAL RESOURCES INFORMATION BULLETIN NO 
227 1972. 53 Pe & TABsces 

Journal Announcement: SWRAOS12 

THIS BIBLIOGRAPHY CONTAINS A COMPLETE LISTING TO DECEMBER 31, 
1971, OF REPORTS RELATING TO i [alte WATER RESOURCES OF UTAH 
PREPARED BY PERSONNEL OE inisile Wigsia GEOLOGICAL SURVEY. RELATED 
SUBJECTS INCLUDE GEDLOGY, HYDROLOGY» AND CHEMICAL QUALITY OF THE 
wATER. THE REPORTS WEREs FOR THE MOST PART» PREPARED BY 
PERSONNEL ASSIGNED TO THE WATER RESOURCES DIVISION, UTAH 
DISTRICT» IN COOPERATION WITH STATE AND LOCAL AGENCIES. THE 
KIBLIOGRAPHY IS DIVIDED INTO FOUR MAJOR PARTSS (1) PUBLICATIONS 
OF THE GEOLOGICAL SURVEY, (2) PUBLICATIONS BY AGENCIES OF 
Utalle STATE OF UT AHs (3) QTHER PUBLICATIONS~-REPORTS 
PREPARED BY SURVEY PERSONNEL, BUT PUBLISHED BY OTHER AGENCIES 
O Rion PROFESSIONAL ORGANIZATIONS IN THEIR JOURNALS, AND (4) 
OPEN-FILE REPORTS OF THE GECLOGICAL SURVEY. (WOODARD-USGS) 


Water Resources Data for Utah, Published annually since 1975 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Available from the National Technical Information Services 
Springfield» VA 22161. 

water resources data for Utah consist of records of stages 


discharge, and water quality of streams, stage and contents of 
lakes and reservoirs and water Levels and water quality in 
wells and springs. 

Additional water data were collected at various siteSses not 
part of the systematic data collection programs and are 
published as miscellaneous measurementSe. These data represent 


that part of the National Water Data System operated by the U.S. 
Geological Survey and cooperating State and Federal agencies 
in Utah. (Woodard-USGS) 
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Allen-Warner Valley Energy System, Southern Utah 
BLM, Cedar City, Utah 
FEIS, 1980 


This Statement analyzes the impacts of surface mining 212 million tons of 
Dakota Formation coal, followed by underground mining 100 million tons over a 
period of 40 years. The coal would be slurried and pipelined 73 miles to the 
proposed Warner Valley power plant in Utah, and 183 miles to the proposed 
Harry Allen power plant in Nevada. The slurry would require about 8,300 
acre-feet per year of water from the Navajo Sandstone, some 600 to 800 feet 
below the coal. The coal crops out on the eastern escarpment and southern 
tip of the southward sloping, elongate Paunsagunt Plateau. MThe rocks dip 
gently northward. The coal-bearing Dakota Formation is overlain by the 650- 
to 750-foot-thick, relatively impermeable Tropic Shale, and is separated from 
the Navajo Sandstone below by as much as 800 feet of relatively impervious 
rocks including the Carmel Formation. The area drains by through-flowing 
Kanab Creek and Johnson Canyon Wash and their steep ephemeral tributaries 
extending into the escarpments. Most of the base flow of Kanab Creek is 
diverted for irrigation above the site. Alluvial wells provide irrigation 
and stock water along Kanab Creek as it crosses the site, and along Johnson 
Canyon Wash downstream from the site. All drainages carry thunderstorm- 
induced heavy sediment loads. Small amounts of mineralized (up to several 
thousand milligrams per liter dissolved solids) water occurs perched in rocks 
above the Tropic Shale and issue as springs and seeps on valley sides. 
Alluvial valley floors undoubtedly exist in places along the major valleys 
but their existence must be verified. The Navajo Sandstone, as much as 2,000 
feet thick, produces hundreds of gallons per minute of water containing less 
than 400 milligrams per liter dissolved solids to wells. Storage in the 
aquifer has been estimated to be from 19,000 to 200,000 acre-feet per square 
mile. Although contended by one investigator who believes significant Navajo 
recharge occurs vertically through the Tropic Shale, most recharge probably 
takes place at the outcrop. If so, effects of pumping for slurry would 
displace down dip, and would not extend to the outcrop area where the aquifer 
provides base flow to streams. Computer simulations of proposed Navajo 
pumping probably have produced the range of realistic results because of the 
variety of aquifer parameter values assumed by three independent investiga- 
tors. Replacement water for the 20 springs removed by mining could be 
provided by the proponent. Owing to the existence of poor quality shallow 
ground water, disrupted aquifer water may not degrade receiving streams. 
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Alton Study Site Coal Resource and Surface Mining Potential Reclamation 
Evaluation in the Alton Coal Field, southwestern Utah 

BLM, Denver, Colorado 

EMRIA Report No. 4-75 


The Alton site, 3.6 square miles of the much larger Alton Coal Field, con- 
tains about 27 million tons of identified coal within 200 feet of land 
surface which could be surface mined. The main coal bed, 16 feet thick, is 
in the upper part of the Dakota (sandstone) Formation. It crops out near 
bottoms of steep-sided valleys, and in the north, is as much as 200 feet 
below the south-sloping mesa tops. The mesas are dissected by gullies drain- 
ing ephemerally to the comparatively wide, flat valley of Skutumpah Creek and 
to the narrow, steep-sided valley of Thompson Creek. Both creeks are peren- 
nial, but flashy. The area is highly faulted, displacing both coal and 
aquifers. Little water occurs in the relatively impermeable Tropic Shale at 
the surface above the Dakota. In some places, small quantities are in the 
fractured coal beds, and in one place, in the Dakota more than 100 feet above 
the coal. Less than a mile away water is 130 feet below the coal. Dissolved 
solids in four test holes ranged from 641 to 2,210 milligrams per liter, sul- 
fate being the chief constituent in the more highly mineralized waters. 
Mining will encounter less water than needed for operations. Special protec- 
tion and restoration practices will be required to prevent further deteriora- 
tion of water quality and to avoid increasing existing high erosion and 
sedimentation. 


Reclaimability Analysis of the Emery Coal Field, Emery County, Utah 
BLM, Denver, Colorado 
EMRIA Report No. 16-79 


Most of the 3.5-square-mile Emery study site about 5 miles south of Emery in 
the Emery Coal Field occupies a gently north-westward sloping, slightly rol- 
ling, partially dissected mesa. Relief is about 1,000 (?) feet. The rugged 
east-facing escarpment in the northern part of the site drains into south- 
flowing Muddy Creek (lower part perennial). The southern part drains down 
the mesa to Quitchupah Creek. Annual precipitation is about 7.5 inches. An 
undetermined amount of strippable coal in the upper Ferron Sandstone Member 
of the Mancos shale formation underlies less than 100 feet of overburden in 
about 40 acres in the extreme south and + 30 acres in the extreme north. 
Small amounts of water may occur intermittently in and above the coal. 
Larger amounts occur in deeper aquifers. 
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Emery Power Plant, Utah 
BLM, Richfield, Utah 
FES, 1976 


This document evaluates the impacts of an 860-megawatt coal-fired electric 
generating plant in Castle Valley, 20 miles north-northeast of Emery, central 
Utah. The plant would use 84 million tons of coal in 35 years from the 
existing Wilberg underground mine in Grimes Wash 13 miles northwest. The 
generator site required draining shallow, poor quality (9,000 milligrams per 
liter dissolved solids) ground water at a rate of 80,000 gallons per day into 
Rock Canyon Creek. About 10 million tons of ash and sludge would cover 160 
acres an average of 15 to 25 feet thick in an area of shallow water table. 
About 7,000 acre-feet per year of water would be consumed by purchase of 
decreed water rights from Millsite Reservoir on Ferron Creek 11 miles south- 
west of the plant. Coal is in the Hiawatha and Bear Canyon seams of the 
Upper Cretaceous Mesaverde Group Blackhawk Formation, which crop out about 
1,000 feet below the top of a south-pointing finger of the Wasatch Plateau 
(East Mountain). The coal is overlain by the Price River, North Horn, and 
Flagstaff Formations. These sedimentary strata dip about 5 degrees to the 
west. Consumption of 7,000 acre-feet of water annually would reduce dis- 
solved solids content of the Colorado River system by nearly 8,000 tons (0.5 
to 0.6 milligrams per liter), and reduce flow at Lee's Ferry by 2,000 acre- 
feet (0.15 percent of total flow) per year. Subsidence following mining, if 
it occurs, could affect springs and reduce flow in Roan Canyon, Deer Creek 
and Grimes Wash, and would raise or lower water levels in Snow and Flag 
Lakes. 


Emery Power Plant, Units 3 and 4, Utah 
BLM, Richfield, Utah 
FES, ..1979 


This document evaluates the impacts of adding 800 megawatt generating 
capacity to the Emery Power Plant in Castle Valley, 20 miles north-northeast 
of Emery, central Utah. The plant would require 70 million additional tons 
of coal over 35 years from the existing Wilberg and Church mines and 14,000 
acre-feet of water annually. The water would come from existing or proposed 
reservoirs on Ferrin and Cottonwood Creeks, both tributary to the San Rafael, 
Green, and Colorado Rivers. Annual precipitation is 8.19 inches. About 10 
million tons of ash and sludge would be deposited on 160 acres near the plant 
site. The coal is in the Hiawatha and Bear Canyon seams of the Upper 
Cretaceous Mesaverde Group Blackhawk Formation. They crop out about 1000 
feet below the top of a south-pointing finger of the Wasatch Plateau (East 
Mountain). The coal is overlain by the Price River, North Horn and Flagstaff 
Formations. These sedimentary strata dip about 5 degrees to the west. Water 
consumption would eliminate 3,415 irrigated acres, reduce San Rafael River 


369 


Utah Utah 


flow by 7,700 acre feet per year (10%), and reduce annual flow at Lee's Ferry, 
Colorado River, by 3,850 acre-feet (0.03%). Mine subsidence, if it occurs, 
could affect aquifers above the mines, and springs and surface waters. 


Rehabilitation Potential for the Henry Mountain Coal Field, Southeastern 
Utah 

BLM, Denver, Colorado 

EMRIA Report No. 15-78 


The 8-square-mile Henry Mountain Coal Field study site is an irregular 6- by 
2-mile strip extending across Wildcat Mesa on the west and Sweetwater Creek, 
Pete Steele Bench, Dugout Creek, and Apple Brush Flat on the east. Relief is 
about 600 feet. Dry washes draining to creeks extend into the mesa and pied- 
mont escarpments. Precipitation is 8 to 9 inches, evaporation 64.8 inches and 
evapotranspiration 21 to 27 inches annually. Several thin coal beds occur in 
the Emery Sandstone tongue of the Mancos Shale Formation. Maximum coal thick- 
ness, in one of eight core holes, is 5 feet. Very little water occurs in the 
coal and overburden. Water for revegetation might come from water harvesting, 
5,000-foot well(s) in the Navajo Sandstone Formation (uncertain yield and 
quality) or purchase, or any combination. 


Intermountain Power Project 
BLM, Richfield, Utah 
FEISS e979 


The operation of the plant would consume 50,000 acre-feet of water annually. 
The use of water from the Fremont River would decrease the downstream flow by 
57 percent and increase the salinity of the Colorado River, and could require 
the retirement of 7,200 to 7,800 acres of irrigated farmland. The natural 
flow of 24 springs and seeps and four wells could be stopped for over 50 years 
beyond the life of the project. 


Kaiparowits Project, southern Utah 
BLM, Cedar City, Utah 
FEIS, 1976 


This statement evaluates impacts of a proposed 3,000 megawatt coal-fired 
electric generating plant, four underground coal mines, a limestone quarry, 
all in central southern Utah, and transmission lines extending to southern 
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California. The plant is on a narrow, southern canyon-bound extension 
(Fourmile Bench) of the Kaiparowits Plateau. The mine entries are inclined 
into the John Henry Member of the Cretaceous Straight Cliffs Formation. The 
minable leased coal, in four principal beds, ranges from 100 feet beneath 
canyon floors to 900 feet below the bench surface. The proposed mine 
straddles the Smokey Mountain anticline. The underlying Dakota Sandstone dips 
several degrees northeast and southwest. The 47,/768-acre lease includes more 
than 1.8 billion tons of coal in beds more than 4 feet thick. Twelve million 
tons will be mined and 9 million tons will be for use in the power plant. The 
plant and mine entrance areas are drained by ephemeral tributaries to Lake 
Powell (Colorado River). Annual precipitation is 10 inches at the plant site 
and 7 inches at the mine entrances, about 6 to 10 miles southeast and 500 feet 
lower than the plant site. The main ground water body begins about 1,000 feet 
below the plateau surface and 100 feet beneath the canyon bottoms. Small 
quantities of fresh to slightly saline water occur sporadically, perched in 
the coal and in lenticular sandstones above and below the coal, and issue as 
springs in the canyon sides. The power plant would consume 47,000 acre feet 
per year, and the mine 3,000 acre-feet per year of water, both from Lake 
Powell, comprising 3.8 percent of Utah's allotment. The “new town” would need 
9,690 acre-feet per year from the underlying Upper Triassic (?) Navajo 
Sandstone, possibly tributary (bank storage) to Lake Powell. This consumption 
would increase salinity in Lake Powell by about 2 milligrams per liter. 
Mining could cause subsidence of 10 to 14 feet over 63 square miles and 
disrupt perched aquifers now yielding 160 acre-feet per year and comprising 
0.53 percent of the impact area. 


Uinta - Southwestern Utah Regional Coal 
BLM, Salt Lake City, Utah 
FEIS, Undated (19817) 


This statement analyzes impacts of leasing 275.7 million tons of recoverable 
coal in 8 tracts in the Wasatch Plateau and Emery Coal Fields on the Wasatch 
Plateau and in 4 tracts in the Kaiparowits Coal Field on the Kaiparowits 
Plateau. The Wasatch Plateau coal, 187.8 million tons, is in the lower third 
of the Cretaceous Blackhawk Formation, and in the Ferron Sandstone Member of 
the Mancos Shale Formation. All but 50 million tons would be mined under- 
ground. The Kaiparowits coal, 19.5 million tons in the John Henry Member of 
the Cretaceous Straight Cliffs Formation would be mined underground. Precip- 
itation on the Wasatch Plateau ranges from 6 to 25 inches per year, and on the 
Kaiparowits from 8 to 12 inches per year. Only one tract has a through- 
flowing stream, the sometimes dry perennial Muddy Creek. Small amounts of 
water occur perched above and in the coal layers, ranging from fresh to 
slightly saline. The Ferron Sandstone provides as much as 50 gallons per 
minute to wells in parts of the Wasatch Plateau. The Navajo Sandstone can 
sustain as much as 1,000 gallons per minute to wells beneath the Kaiparowits 
Plateau away from its outcrop area. Mining would have no effect on the 
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regional groundwater system; impacts would be limited to mine areas. Surface- 
mined areas would have higher recharge and storage. Underground mining would 
diminish or alter points of spring discharge. Total mine drainage of less 
than 500 acre-feet per year would not seriously affect water quality. 


Uinta-Southwest Utah Regional Coal, Round Two 
BLM, Salt Lake City, Utah 
DEIS, 1983 


This document describes the expected impacts of leasing 1.907 billion tons of 
Federal coal in 25 tracts in central and southern Utah and 2 in west-central 
Colorado. Of the 82,289.37 acres of overlying surface, only 687 acres (0.008 
percent) would be surface mined (in the Emery and Alton coal fields). The 
Utah leases are in the Book Cliffs, Wasatch Plateau, Emery and Alton Coal 
Fields. Both Colorado leases are in the Paonia-Somerset coal field. By the 
year 2,000, 7,500 acre-feet of water (7,000 for community use) would be 
required annually. In the Book Cliffs and Wasatch Plateau coal fields the 
coal is in the Cretaceous Blackhawk Formation. In the Emery field, the coal 
is in the Ferron Sandstone, lower in the Cretaceous section. The coal-bearing 
zone in the Alton coal field is the Dakota Sandstone. The Colorado coal is in 
the Cretaceous Mesaverde Formation. 
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ERTS REGIONAL-SCALE OVERVIEW LINKING LAND USE AND ENVIRONMENTAL 
PROCESSES IN CARETS 

ALEXANDER», Re He 

GEOLOGICAL SURVEY» WASHINGTON» D.C. GEOGRAPHIC APPLICATIONS 


PROGRAM, 

IN: SYMPOSIUM ON SIGNIFICANT RESULTS OBTAINED FROM THE EARTH 
RESOURCES TECHNOLOGY SALELUETES1': VOL l=STECHNTCAL 
PRESENTATIONS» SECT Be GODDARD SPACE FLIGHT CENTER» NEW 


CARROLLTONs MDe MAPCH 5-9, V9.7 5% NATIONAL AERONAUTICS AND 
SPACE ADMIN REPT NASA SP-327,e P 931-937, 191733 3° 1G, tl aidWehaye 

Journal Announcement: SWRA0?13 

A MOSAIC OF ERTS IMAGES OF THE CENTRAL ATLANTIC REGIONAL 
ECOLOGICAL TEST SITE WAS USED TO PARTITION THE REGION INTO ZONES 
ON THE BASIS OF SIMILARITY OF TONES ANDO TEXTURES VST SLE AT A 
REGIONAL~SCALE OVERVIEW. THE RESULTING PATTERNS WERE COMPARED 
WITH EXISTING SMALL-SCALE MAPS OF THE REGION REPRESENTING 
RELIEFse LAND SURFACE FORMS» GEOLOGY, SIONS SY7 VEGETATION, FOREST 
TYPES» AND LAND USE. THE ERTS-DERIVED ZONES MOST CLOSELY 
RESEMBLE THE PATTERNS ON THE SMALL-SCALE LAND UISIE MAP» 
SUGGESTING THAT LAND USE IS AN INDICATOR OR RESULTANT SURFACE 
EXPRESSION OF SEVERAL INTERACTING ENVIRONMENTAL PROCESSES. 
THESE RESULTS LEND SUPPORT TO A MODEL OF INTERDISCIPLINARY 
REGIONAL ANALYSIS IN WHICH DATA ON LAND USE AND LAND Use CHANGE 
BECOME THE BASIC DATA ENTRY INTO A REGIONAL INFORMATION SYSTEM 
TO (CKNAPP=-USGS) 


Stream quality in Appalachia as related to coal-mine drainages 
1965: 

Bieseckers Je Eo and Georges Je Rev 1966. 

U.S. Geological Survey Circular 526% 27 p. 

A stream-quality reconnaissance at 318 locations in May 4909 
offered the first opportunity for a contemporaneous regional 
collection and appraisal of water-quality data in Appalachia. 
The results provide a means of regional comparison of the 
influence o f coal=-mine drainage on stream quality at 
approximately median streamflow. The results disclose that the 
chemical quality of the water at nearly 200 sites did not meet 
recommended drinking-water standards. At many of these sites-s 
inferior quality was caused by excessive concentrations” of 
solutes commonly associated with coal-mine waters. 


Water-quality damage from mine drainage is particularly «severe 
in the more heavily mined northern one-third of the region where 
high sulfate content», free, mineral-  aciditys ~and- ‘low pH” are 
typical of most affected streams. A deficiency in natural stream 
alkalinity in this part of the coal region contributed greatly to 
the massive etfect of mine drainage upon stream quality. 

However, data collected from streams affected by mine drainage 
along the west edge of this part of the Coat sf vedtdle suggest 
extensive neutralization of mine water. In southern Appalachian 
coal-mine drainage had less influence on stream quality thane? an 


373 


Virginia Virginia 


northern Appalachia. Fewer streams in this area were influenced 
by mine drainages and the magnitude of stream damage for affected 
streams was less than in northern Appalachia. (Author?s 
abstract) 


TECHNIQUES FOR QUALITY-~OF-WATER INTERPRETATIONS FROM 
CALIBRATED GEOPHYSICAL LOGS» ATLANTIC COASTAL AREA 

BROWNs DONALD L. 

GEOLOGICAL SURVEY» NORFOLK» VA. WATER RESOURCES OIV. 

GROUNDWATER» VOL Ys NO 44 P 25-384 JULYMAUGUST 1971. 14 Pe 14 
FIGs 6 TABs 9 REF.s 

Journal Announcement: SWRA0U421 

IN THE FALL AND WINTER OF 1967-68, A 2e587-FOOT TEST WELL WAS 
DRILLED AT MOORE'S BRIDGES FILTER PLAN] s NORFOLKs VIRGINIA. THE 
WELL PENETRATED ROCKS OF POST-MIOCENE, LATE AND MIDDLE MIOCENE, 
LATE EOCENE, AND YOUNGER AGES. EMPIRICAL WATER-QUALITY DATA 
WERE USED FOR CALCULATION OF GROUNDWATER QUALITY FROM 
CALIBRATED GEOPHYSICAL BOGS CHEMICAL ANALYSES OF WATER 
SAMPLES FROM SEVEN SEPARATE ZONES AT DEPTHS BETWEEN 850 FEET TO 
2-500 FEET BELOW SEA LEVEL INDICATE THAT THE WATER TYPE CHANGES 
FROM A PREDOMINANTLY SODIUM BICARBONATE WATER ABOVE 14700 FEET 
TO A SOD TUMawy GH ORM IDE WATER IN WORE DEEPER LO NEST. USING 
CALIBRATED GEOPHYSICAL LOGS, AN APPROXIMATION OF THE 
DISSOLVED-SOLIDS AND CHLORIDE CONTENT MAY SE CALCULATED. IN THE 
TIDEWATER AREA. o1 Rat HE SATU RAG OMR = Sr lconlmlavelMiayaGrigD READING ON THE 
ELECT RI Ce lLOGRIS<bLESS Aa AN 25 OHMMETERS THE TOTAL SOLIDS AND 
CHLORIDE CONTENT Ol Walle WATER ARE PROBABLY IN EX Geiss OF 
PIUBISVE HEALTH STANDARDS FOR POTABLE WATER. AN EMPIRICAL 
METHOD OF CALCULATING THE QUALITY OF WATER FROM ELECTRIC LOGS 1s 
PRESENTED. (CKNAPP-USGS) 


GROUND-WATER RESOURCES OF THE EASTERN SHORE OF VIRGINIA AND 
THE JAMES» YORKse AND RAPPAHANNOCK RIVER BASINS OF VIRGINIA, EAST 
OMe aplals Tee Se UUINS 

DEBUCHANANNEs GEORGE OD. 

Wa So GOLOILO@G MCL Swi Wile i- 

Use Ss GEOL. SURV.A HY DROLS) GNVEST .eAATHOAS) HA=284% 25 SHEEMS -mivloe 
TEXT, 3) MAP sa 24. TAB okt Ba REA 

Journal Announcements: SWRA6803 

INFORMATION FROM A VARIETY OF PUBL IES HED AND UNPUBLISHED 
SOUR GESmelss COMPILED, AND BROAD INTERPRETATIONS OF EXISTING 
INFORMATION ARE MADE. THE COASTAL PLAIN 1S UNDERLAIN BY 
UNCONSOLIDATED CRETACEOUS AND YOUNGER SEDIMENTS WHICH DIP 
SOUTHEAST 20 TO 80 Fall PIER Mee IN A GRADUALLY THICKENING 
WEDGE. YI EE DS OF WELLS RANGE FROM A FEW GPM TO SEVERAL HUNDRED 
GPM. MOST OF THE DEVELOPED GROUNDWATER IS FROM ARTESIAN AQUIFERS. 
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RECHARGE IS ESTIMATED TO BE 1 MGD PER SQUARE MILE. STORAGE 
CAPACITY RANGES EROMPMIOEENOS SOZPS DOF AQUIFER VOL. ESTIMATEDs SAFE 
YIELD OF THE COASTAL PLAIN AQUIFERS IS 4-000 MGD. WATERS FROM 
THE EOCENE AND CRETACEOUS AQUIFERS ARE GENERALLY OF GOOD CHEMICAL 
QUALITY FOR MUNICIPAL AND INDUSTRIAL USES. THEY ARE 
BASICALLY SODIUM BICARBONATE WATERS WITH SOME LOCAL HIGH 
FLUORIDE CONCENTRATIONS. WATER FROM MIOCENE AND QUATERNARY 
AQUIFERS GENERALLY HAS MORE IRON THAN THE WATERS OF THE OLDER 
FORMAT TONS S90 THEY ATL ASTICONST/ST SPOOF! 2°ISHEETS® WITH) 3) > MAPS ANDO’ 1 
CROSSOS SECTION: SCALED 1:500,000 SHOWING GEOLOGYs GROUNDWATER 
AVAILABILITY, GROUNDWATER USE-s AND GROUNDWATER QUALITY. 
CHEMICAL ANALYSIS DATA ARE COMPILED IN A TABLE. A STRATIGRAPHIC 
CHART IS INCLUDED. (KNAPP-USGS) 


GROUND-WATER RESOURCES OF THE JAMES, YORK, AND RAPPAHANNOCK 
RIVER BASINS OF VIRGINIA» WEST OF THE FALL LINE 

DEBUCHANANNEs GEORGE D. 

US GEOLOGICAL SURVEY. 

U S GEOL SURV HYDROL INVEST ATLAS HA~2834 1 Po 1968. 2 MAP, 
3 TABs 23 REFee 

Journal Announcement: SWRA6801 

THE AVAILABILITY, QUALITY, AND USE OF GROUND WATER IN A 
16/700-SQ-MI AREA WEST OF THE FALL LINE ARE DESCRIBED AND SHOWN 
ON MAPS AT SCALE 1:500,000. THE VALLEY AND RIDGE PROVINCE IN THE 
WESTERN PART OF THE AREA ES UNDERLAIN BY FOLDED LIMESTONE, 
DOLOMITE» SANDSTONEs AND SHALE. WATER MOVES FREELY IN SOLUTION 
CHANNELS DEVELOPED IN THE CARBONATE ROCKS, AND MANY WELLS 
ARE HIGHLY PRODUCTIVE. THE BLUE RIDGE PROVINCE NEAR THE MIDDLE OF 
THE AREA IS A STEEP-SIDED RIDGE A FEW MI WIDE BUT MORE THAN 100 
MI LONG. EAST OF THE BLUE RIOGEs» THE PIEDMONT PROVINCE IS A 
ROLLING AREA WITH DEEP RESIDUAL SOIL THAT Vf JE Sis DIS ONLY SMALL 
SUPPLIES OF WATER TO WET SLaSie TOTAL GROUNDWATER USE IS SMALL~s 
LESS THAN 26 MGDe 20 MGD OF WHICH Is IN Hie VALLEY AND 
RIDGE PROVINCE AND ABOUT .4 MGD IN PIEDMONT. THE GROUNDWATER IS 
GENERALLY GOOD AND IS SUITABLE FOR PUBIC SUPPL ES IN MOST 
PLACES~s wELLS YIELD ISESS'S THAN 109 GPMs BUT SEVERAL HIGH 
PRODUCTION AREAS ARE NOTED. IN THOSE AREAS» WELLS TAP CARBONATE 
AQUIFERS OR MULTIPLE PRODUCING ZONESs ARE ADJACENT TO 
PERENNIAL STREAMS OR SPRINGS» ARE SEVERAL FT IN DEPTH, OR HAVE 
COMBINATIONS OF ALL iP inte Sle FACTORS. WELLS IN THE PIEDMONT 
SELDOM PRODUCE MORE THAN 75 GPM, 


Groundwater Hydrology of James City Countys Virginia 

Pacshve) «OFS 

Geological Surveys Richmonds VA. Water Resources Div. 

Available from the OFSSs USGS Box 25425, Fed. Cote Denver 
Co. 80225, Prices: Soe eS in paper copys $5450 in 
microfiche. Geological Survey Open-File Report 80-961 (WRI), 
Septembers 1980. 73 ps 22 Figs 4 Plates» 6 Tabs 32 Ref.» 

Journal Announcement: SWRA1414 

Urbanization and increase in water demand prompted a eé-year 


ois) 


Virginia Virginia 


study of groundwater availability and quality in the county 
of James City. The coastal-plain sediments, parits’ of? | Wht 
underlie the county,s are the largest source of groundwater 
in) Virginia. Four aquifers form the complex aquifer system. 
Hydraulic characteristics vary from aquifer to aquifer and from 
place to place. The Cretaceous aquifer furnishes nearly all the 
water for industrial and municipal needs. Movement of water in 
the Cretaceous aquifer is toward cones of depression 
formed by pumping centers at Williamsburg and Dow Badische Co. 
All aquifers contain water that generally meets State standards 
for drinking water. Water in the Cretaceous aquifer is of the 
sodium chloride bicarbonate type. As depth of aquifer increasess 
the concentrations of dissolved solids and chloride also 
increase. Saline water (more than 250 milligrams per Liter) 
occupies the deeper parts of the confined aquifers. The amount 
of water stored in the coastal sediments iS estimated to be 
690-1300 billion gallons. An increase in pumpage to 
accomodate the expected daily demand of 9.8 million gallons per 
day in year 2000 is feasible provided pumpage is distributed over 
the county. (USGS) 


Acid mine drainage (AMD) and its impact on a small Virginia 
stream 

Hoehns Re Coser and Sizemores De Res 1977 

water Resources Bulletins ve 134 now le pe 153-160 


Hydrology of area 16 eastern coal provinces Virginias 
Tennessees 1981 

Hufschmidts P. We. and others 

U.S. Geological Survey Open-File Report 81-204 

The coat provinces of the country are divided into hydrologic 
reporting area. Hydrologic information and sources are presented 
as texts tabless mapss and other illustrations designed to be 
useful to mine oanerss operatorss and consulting engineers in 
planning and implementing surface-mine operations that comply 
with the environmental requirements of the "Surface Mining 
Control and Reclamation Act of 1977." 


Hydrogeology of the Observation Well Site at the UeS-. 
Geological Survey National Centers Restons Virginia 

Larsons Je De 

Geological Surveys Restons VA. Water Resources Civ. 

Open=fi lew) Tepor Ws E= 144,L9 1975. 35an per Dy fia'ge? 4) tebss Sie 


append.s 

Journal Announcement: SWRA1120 

The U.S. Geological Survey's National Center nS on a 
10S5-acre tract straddlangs! tocks, of Mtwo daistinctetypese These 
are pelitic schists of late Precambrian or early Paleozoic age, 
and sandstones shale, siltstones conglomerates and diabase 
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of Triassic age. Two observation wells and two core holes were 
Meavteda on the part of the property underlain by Tevassyc 
sedimentary rocks. The wells were drilled to monitor water 
levels, for equipment testing and to determine the hydraulic 
properties of the Triassic rocks. Geophysical logs were run and 


Lithologic logs prepared from drill cuttings and cores. An 
aquifer test was conducted and indicated that the water comes 
from two thin zoness presumably bedding plane partings. The 


flowmeter surveysSs core samples» and geophysical logs suggest 
that the Triassic sandstone is a fractured-rock aquifer. A water 
sample taken at the close .of the aquifer test was low in 
dissolved solids-s soft, and of excellent quality. 
(Woodard-USGS) 


Technique for estimating magnitude and frequency of floods in 
Virginia 

Millers E. Mes 1978 

UeS. Geological Survey Water Resources Investigation /78-d, 83 
pes 2 plates. 


Map Showing Drainage Basins and Location of 
Streamflow-Measuring Sites» Fairfax Countys Virginia 

Mohlers E. H. 

Geological Surveys Restons VA. Water Resources Div. 

Open-file report 77-2704 1977. 1 sheets 2 refes 

Journal Announcement: SWRA1106 

A drainaye basin map ‘of fairfax County shows basins’ for 
named streams with drainage areas of 12S “SovmeIn C2. Sasa kim) 
or more. Areas of minor streams draining directly into the 
Potomac River and Occoquan Creek are tabulated. The locations 
of continuous-record and partial-record (peak-flow and low-flow) 
flow sites are shown. The use of topographic and climatic 
characteristics of drainage basins to’transfer flow data from 
gaged areas to ungaged areas is discussed. (Woodard-USGS) 


Water Resources of the Appalachian Region: Pennsylvania to 
Alabamas 1965 

Mussers Je Je 

UeSe Geological Survey Hydrologic Investigation Atlas Ha-198, 
Sheet 9. 

Acid streams in the Appalachian region are identified and 
discussed» and the amount of acidity as H2S04 discharged annually 
into several streams is tabulated. 


Virginia streamflow data program analysis 
Nuckless E. Hes» 1970 
U. Se Geological Survey Open-File Reports 54 p. 


377 


Virginia Virginia 


Quality of surface water in the coal mining area of southwest 
Virginias 1980 

Rogerss Stanley Mes and Hoffschmidts P. W. U.S. © Geologiaan 
Survey Water Resources Investigations Open-File Report 80-769. 2 
sheets. 


Flood of April 1977-ainiovthes Appatachaans sregiont sof? Kemtticme 
Tennessees Virginias and West Virginias 1980 

Rdnnerms, Glas Pande C hing? oie 

U.S. Geological Survey Professional Paper 1028 

Heavy rains fell over the Appalachian region of Kentuckys 
Tennesseevs Virginias and West Virginia April 2-54 19774 causing 
record flooding. Rainfall amounts of 4 to 15.5 inchesmverne 
observed. The maximum amount of 15.5 inches occurred at Jolo,s 
west Virginias in about 30 hours. This was more than twice the 
amount which would ve expected for a 100-year recurrence-interval 
storm. Flood discharges along the upper Guyandotte Rivers Tub 
Forks, and Levisa Fork in the Big Sandy River basins Cumberland 
Rivers and Clinch River and Dowell River in the Tennessee River 
basin exceeded those previously KNOWN. Severe flooding also 
occurred along the Holston River and along the North Fork 
Kentucky Rivere Recurrence intervals of observed flood 
discharges were greater than 100-years at 29 streamflow 
measurement sites. Substantial reductions in peak stages and 
discharges on Levisa Forks North Pound Rivers, and Guyandotte 
Rivers attained as a result of reservoir storages were reported 


by hg Ss Army Corps of Engineers. Maximum daily 
suspended-sediment discharges on Guyandotte River near 
Baileysvilles West Virginias and Tug Fork at Glenhayss West 
Virginia, were 54,800 tons/day and 290,000 tons/days 
respectivelys April Ss 1977. Twenty-two lives were lost and 


total property damage reportedly exceeded $400 million in the 
fours=is tatietiarea, 


An interim report on the investigation of flooding in the Tug 
Fork basin of Kentuckys Virginias and West Virginias 1980 

SCOCU ss Aven Gr. 

ULTS& Geological Surveys Water-Resources Investigations 
Open-File Report 80-1188, p. 116 

An analytical plan is presented for a study of the effects of 
land-use changes- on the magnitude and frequency of flood-peak 
flows and on -‘sediment . characternstics © off the’ ) lug) Sifor im 
Kentuckys Virginias and West Virginia. The plan includes 
compilation and analysis of available datas collection of new 
data on smalls single land-use drainage areas for deterministic 
computer modelings and creation of a computer model of the Tug 
Fork basin for definition of cumulative land-use impacts. 
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Also presented is a compilation of the available hydrologic 
data and a description of related studies expected to provide 
information and data useful ‘to the on-going work. The data 
compilation includes: Hourly precipitation for selected days and 
annual maximum daily precipitation for nine sitess annual maximum 
streamflow rates and stages for three stream-gaging sitess hourly 
gageheight and discharge rates for selected storms at four 
stream-gaging sites, flood profiles» flood-frequency relations, 
and other streamflow information. 


GROUND-WATER RESOURCES OF ACCOMACK AND NORTHAMPTON COUNTIES, 
VIRGINIA 

SINNOTTs ALLENs CHASEs Gee TIBBITTS» JR 

Weems. GEOLOGICAL SURVEY. 

VIRGINIA DEP OF CONSERV AND ECON DEVELOP» DIV OF MINERAL 
RESOURCES, REP 9- 1968. 113 Pe 7 TFIGS5G PLATE 68 OTABs (25 eRER Se 

Journal Announcement: SWRAOQ201 

GROUNDWATER RESOURCES OF ACCOMACK AND NORTHAMPTON COUNTIES» 
IN THE VIRGINIA PART OF THE DELMARVA PENINSULA,» WERE SeaU DED 
BY THE USGS AND THE VIRGINIA DIVISION OF MINERAL RESOURCES. MEAN 
ANNUAL TEMPERATURE IS 58 DEG AND THE PRECIPITATION IS 43 IN. 
THIN SURFICIAL PLEISTOCENE SANDS» AND CLAYS ARE UNDERLAIN BY: 
MIOCENE DEPOST ES WHICH SUPPLY MOST OF THE WATER FOR MUNICIPAL 
AND INDUSTRIAL USES. CHEMICAL CHARACTER OF THE DEERER WATER 
SUGGESTS HYDRAULIC CONNECTION WITH THE ARTESIAN AQUIFERS EAST OF 
CHESAPEAKE BAY. DIMESTIC WATER cS MAINLY FROM wELLS IN THE 
PLEISTOCENE DERCSINWS <. LARGER WELLS ARE MAINLY IN MIOCENE 
AQUIFERS, ONE NEAR EXMORE Wee) BD 746 GPM WITH Se FT OF 
DRAWDOWN » AND ONE AT CAPE CHARLES YIELDS 645 GPM. THE WATER IS 
GOODs MODERATELY HARDs AND USUALLY LOw IN IRON AND FalBUIOFRFISDIERS. 
DEEP MIOCENE WELLS YIELD WATER HIGH IN BICARBONATE AND FAIRLY 
HIGH IN CHLORIDE. WITHDRAWAL IS NOT BxGess iV ANYWHERE AND 


THE SUPPLY ES ADEQUATE FOR PSFORESERABKE 1 8NEEDS 5 WELL 
DESCRIPTIONS» AQUIFERS» WATER LEVELS-s YIELDS, AND CHEMICAL 
ANALYSES ARE TASULATED. MAPS~=s CROSS SBOT BONS AND A 


STRATIGRAPHIC COLUMN SHOW WELL LOCATION, GEOLOGY.» AND 
STRATIGRAPHY. (KNAPP-USGS) 


Geohydrologic Reconnaissance of the Upper Potomac River basin 
Trainers Frank Wes and WatkinSs Fe Asse Jrar 1975 
U.S. Geological Survey Water Supply Paper 2035.4 68 p. 


Mineral resources of the Appalachian region 
U.S. Geological Survey and U.S. Bureau of Miness 1968 
U.S. Geological Survey Professional Paper 5804 494 p. 


Water Resources Data for Virginias published annually since 1975. 
Geological Surveys Richmonds VA. Water Resources Div. 


eH iS 


Virginia Virginia 


Available from the National Technicat Information Services 
Springfield» VA 22161. 


water resources data for Virginia consist of records of stages 
discharges and water quality of streamss stages contentss and 
water quality of lakes and reservoirs, and water levels and 
water quality of ground-water wells. These data represent that 
part of the National Water Data System collected by the U.S. 
Geological Survey and cooperating State and Federal agencies in 
VA EG IO asm Clio Gov 


WATER RESOURCES INVESTIGATIONS IN VIRGINIAs 1969 

GEOLOGICAL SURVEYs WASHINGTON, D.C. 

GEOLOGICAL SURVEY REPORT OF INVESTIGATIONS FOLDER» 1 SHEET, 
1969. 4&4 FIGs 1 MAP.. 

Journal Announcements: SWRAO521 

THE WATER RESOURCES STUDIES AND INVESTIGATIONS OF THE WS 
GEOLOGICAL SURVEY IN VIRGINIA ARE SUMMARIZED. A SEUEG VED 
BIBLIOGRAPHY OF MATERIAL CONCERNING THE STATE IS INCLUDED. A 
SlSipel Se G EVEN gaOlr STATE AND FEDERAL AGENCIES» COUNTIES,» 
AND CITIES WHO COOPERATE IN DIFFERENT PARTS OF THE PROGRAM, THE 
HYDROLOGIC DATA NETWORK CONSISTS OF 173 PRIMARY» SECONDARY» AND 
WATER MANAGEMENT STREAMFLOW STATIONSs 64 GROUNDWATER OBSERVATION 
WELLS; AND 21 WATER QUALITY OBSERVING SDOHESE SMALL STATE 
MAPS SHOW PRINCIPAL SOURCES OF GROUNDWATER, DISCHARGE OF THE 
PRINCIPAL RIVERS» AVERAGE ANNUAL PRECIPITATION, AND AVERAGE 
ANNUAL RUNOFF. A MAP. SCALE 52 MI TO THE INCHs SHOWS BY 
SYMBOLS~s NUMBERS~s» AND COLORED OUTLINE THE HYDROLOGIC DATA 
NETWORK AND INVESTIGATIONS IN VIRGINIA IN JU Y 1969. 
(WOODARD-USGS) 


Ground-water resources of the Appalachian region 

wyricks Granvilles Gav 1968 

U.S. Geological Survey Hydrologic Investigations Atlas HA-295- 
4 sheets. 
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Water Resources of the Guyandotte River basing West Virginia. 

ecers, © 1). eS. "Chishoimsea so etor eraggs RSs and Downss S. Cee 
1980 

U.S. Geological Survey Bulletin 7. 


Hydrologic Data for the Guyandotte River Basins West Virginia. 

Baders John S.s6 Chisholms James tL.» Downs, Sanford C.s and 
Braggs Robert L. 

U.S. Geological Survey Basic Data Report - 7. 


Ground-Water Hydrology of the Guyandotte River Basing West 
Virginia. 

paderse tJ. Ss 

Wess "Geological "SUcvey )"Attass 1 "Sheets "6 Illus. 5 Tables 016 
Ref. 


Water Resources of the Coal River Basins West Virginia 

Badgers J. ses Chishotms JP ELv Downss S. Cor and ‘Morriss Fi. D0.’ 
1976 

U.S. Geological Survey Bulletin no. 5. 


Stream Quality in Appalachia as Related to Coal-Mine Drainage,» 
63". (Duplicated see Alabama and Pennsylvania) 

Bieseckers J. E«r and Georges J. Re 

U.S. Geological Survey Circular 526. 


Effects of deep and surface coal mining on the hydrologic 
environment of selected stream basins in southern West Virginia 

Borcherss Je Weer Ehl ker Te. Aes MathesSs Me Ver and Downss S. Cer 
1983 

U.S. Geological Survey Water Resources Investigations Report, 
(In Preparation). 


Geology and Economic Resources of the Ohio River Valley in West 
Virginia. 

Carlstons Charles W.s and Graeffs George D.s Jr. 

U.S. Geological Survey 


Stress and Recovery of Aquatic Organisms as_ Related 
to Highway Construction Along Turtle Creeks Boone Countys West 
Virginia 

Crasnolms, J. ber 0OwnNSs “SOC. 

Geological Surveys Charlestons WV. Water Resources Div. 

Available from the Supt. of Documentss GPO» Washingtons DC 
204024 Price $1.60. Water-Supply Paper 20554 1978. 40 ps 22 figs 
Getave 9 ret. y 

Journal Announcement: SWRA1115 
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During and after construction of Appalachian Corridor Gz 
a divideds four-lane highway in West Virginias five benthic 
invertebrate samples were collected at each of four sites on 
Turtle Creeks andes for comparative purposes-s three samples 
were collected at each of two sites on Lick Creeks an adjacent 
undisturbed stream. Diversity indexs generic counts and total 
cout initially indicated severe depletion or destruction of the 
benthos of s.Lugtle. Greeks, ou G, within 1 year after highway 
construction was completed, the benthic community of Turtle Creek 
WaS.Similagptoathat “ofse li cx secreck. The greatest degradation 


occurred near the headwaters of Turtle Creek because of 
erratic movement of sediment resulting from high streamflow 
velocity. Diversity indices ranged from 0 to 43.41, . nearngeane 
headwaters in the original channels but only from 0.94 to 2.42 
farther downstream in a freshly cut channel. The final 
samples from Turtle Creeks which were similar to those taken 
from Lick Creek at the same times had generic counts of 10 at the 
most upstream site and 16 near the mouth. A tio t.ant of 147 
organisms was found near the headwaters» whereas a total of 668 
was found near the wmwouth of the stream. The total number of 
organisms collected at each stteé.owas sproportionat tovrthe 
drainage area upstream from the sites. As a result of tributary 
inflow from unaltered drainage areas and organism drifts 
rapid repopulation ana stabilization of the benthic 
community occurred. Channel relocations bank recontourings 
and reseeding also accelerated the recovery of the benthic 


community. (Woodard-JSGS) 


Records of Wellss Springss Chemical Analyses o f Waters 
Biological Analyses of Waters and Standard Streamflow Data 
Summaries From the Upper New River Basin in West Virginia. 

Chisholms James Les and Fryes Prentis M. 

U.S. Geoloyical Survey Basic Data Report No.4. 


Water Resources of the Upper New River Basins West Virginia 
Clarks William Ew» Chisholms James Lev and Fryes Prentis M. 
U.S. Geological Survey River Basin Bulletin 4. 


West Virginia's Buffalo Creek Flood: . A Study of the, Hydrotegy 
and Engineering Geology 

Daviess William E.s Baileys James Fes and Kellys Donovan B. 

U.S. Geological Survey Circular 667 


Water Resources of Kanawha Countys West Virginia 
Dolls» Warwick Lev Wilmoths Benton Me. Jreve Whetstones George W. 
U.S. Geological Survey Bulletin 20. 


A Flood Model for the Tug Fork Basins Kentuckys Virginias and 
west Virginia 

Doyles We. Harry Jres Curwicks Philip Bes and Flynns Kathleen M. 

U.S. Geological Survey Water-Resources Investigations Report 
83-4014 


382 


We Virginia We. Virginia 


Surface mining of coal in the United States increased from 406 
ma ttons etonsavtofalimosth S00 millions) tons ifrom:1978 to 197.9. In 
the coal-rich 14560-square-mile Tug Fork basin located in 
Kentuckys Virginias and West Virginia, there has been a 2,500 
percent increase since 195U in areas affected by surface-mining 
activities. 

is Sstudye suseds#ealsrainfatl=runoff..model to determine if 
land-use changes associated with surface mining in the Tug Fork 
basin have affected basin streamflow characteristics. The model 
was calibrated and verified for two periodss one representing 
1980 land-use and one representing 1950 land-use. Two 29-year 
synthetic daily streamflow time series representing the two 
land-use conditions were generated. Statistical tests performed 
on the two time series at 15 points in the basin showed n0 
difference at the 0.01 percent confidence level at any of the 
locations. 

In additions analyses were made to determine if future 
increases in surface-mining activities might affect basin 
streamflow. One analysis showed that increasing mining in an 
upland watershed by as much as 200 percent had little effect on 
streamflow in the intermediate area and no effect on streamflow 
at downstream locations along the Tug Fork. Even for a scenario 
where all areas disturbed by mining were assumed totally 
imperviouss the modeling process demonstrated that the increase 
in mean-annual 1-day high flows (for recurrence intervals of 2, 
Sz 104 254 S04 1004 and 200 years) was less than 4 percent at the 
basin outlet. 


Hydrology of Area 12s Eastern Coal Provinces West Virginia 

Ehlke,s T. Aes Baders Jaw Sev Puentes Celsos and Runners Ge. Sev 
19814 

U.S. Geological Survey Water-Resources Investigations Report 
Bu=902, 170 p. 


Hydrology of Area 9, Eastern Coal Provinces West Virginia 

Ehlkes Te. Aws Runners Ge Sev and Downss S. Cur 19816 

U.S. Geological Survey Water-Resources Investigations Report 
81-803, 154 p. 


FLUVIAL SEDIMENT IN SALEM FORK WATERSHEDs WEST VIRGINIA 

BISDN is RS Pk. 

GEOLOGICAL SURVEY, WASHINGTON, 2G GEOLOGICAL SURVEY 
WATER~SUPPLY PAPER 1798-Kse 1972. 29 Po 9 FIGs 11 TABs SAR BEB 

Journal Announcement: SWRAQ602 

SUSPENDED SEDIMENT DISCHARGED FROM THE 8.32-SQUARE-MILE SALEM 
FORK STUDY AREA IN HARRISON COUNTY, We VAws AVERAGED 32500 
TONS PER YEAR DURING THE FIRST 4G-YEAR PERIOD OF INVESTIGATION 
AND 1-770 TONS PER YEAR DURING THE SECOND 4-YEAR PERIOD. THE 
DIFFERENCE WAS ATTRIBUTED TO INCREASED FLOW CONTROL» 
EFFECTED BY THE COMPLETION OF DETENTION STRUCTURES AND OTHER 
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CONSERVATION MEASURES» THE ABSENCE OF APPRECIABLE 
SEDIMENT-PRODUCING CONSTRUCTION ACTIVITIES, AND A REDUCTION 
OF THE AMOUNTS OF RAINFALL AND RUNOFF DURING THE SECOND 4=-YEAR 
PERIOD. PARTICUE=STZE DISTRIBUTION OF THE SUSPENDED SEDIMENT 
DISCHARGED FROM THE WATERSHED REMAINED UNCHANGED DURING THE TWO 
4-VEARS® PIER TODS. ALTHOUGH SAND AND SOME SILT WERE DEPOSITED 
IN UPSTREAM RESERVOIRS, SANDS AND OTHER SEDIMENTS WERE 
ENTRAINED IN THE FLOW BELOW THE RESERVOIRS. (WOODARD-USGS) 


RECORDS OF WELLS» SPRINGS» AND TEST BORINGS» CHEMICAL ANALYSES 
OF WATER, SEDIMENT ANALYSES~» STANDARD STREAMFLOW DATA 
SUMMARIES» AND SELECTED DRILLERS* LOGS FROM THE LITTLE KANAWHA 
RIVER BASIN IN WEST VIRGINIA 

FREE WOME. AS CRBAI NGI GALS 

GEOLOGICAL SURVEYs CHARLESTONs We. VAw WATER RESOURCES DIV. 

GEOLOGICAL SURVEY BASIC DATA REPORT NO 26 1971. 76 Ps & FIGs 12 
TAB.» 

Journal Announcement: SWRAOSO9 

BASIC DATA ARE PRESENTED FOR THE WATER RESOURCES (SURFACE 
WATER AND GROUNDWATER) OF THE LITTLE KANAWHA RIVER BASIN IN WEST 
VIRGINIA. MOST OF THE BASIC DATA WERE OBTAINED DURING THE 
PERIOD 1966-1969. EN GUIDED ARE SUMMARIES OF WATER=BEARING 
PROPERTI'ES® SO ER ETHE PRINCIPAL ROCK UNITS UNDERLYING THE 
ieee KANAWHA BASIN» LABORATORY AND FIELD CHEMICAL ANALYSES OF 
SURFACE=-WATER SAMPLES,» INSTANTANEOUS SUSPENDED SEDIMENT 
ANALYSES AT STREAM-GAGING STATIONS, STREAMFLOW RECORDS OF DAILY 
DISCHARGE FOR EACH STATION,» AND WELL ORILULERS*® LOGSS 
CWOODARD-USGS) 


RECORDS OF WELLS» SPRINGS» AND STREAMS IN THE POTOMAC RIVER 
BASIN» WEST VIRGINIA 

ERPEts SEs eA eeHOBBAsZ We BAUR a CHL SH ORM sm Jr mlia. 

GEOLOGICAL SURVEYs MORGANTOWN», W. VAS 

WEST VIRGINIA GEOLOGICAL AND ECONOMIC SURVEY ~s (MORGANTOWN) » 
BASIC DATA REPORT NO«3s 1975. 96 PP, Se FIGs 10° TABL, 

Journal Announcements: SWRAUITS 

THIS BASIC DATA REPORT WAS COMPILED FROM WATER-RESOURCES 
STUDIES OF THE POTOMAC RIVER BASIN IN WEST VIRGINIA. MOST 0O Fae 
BASIC DATA WERE O3TAINED DURING THE PERIOD 1968-1971. THE 
STUDY IS A PART OF THE CONTINUING INVESTIGATION OF Walle WATER 
RESOURCES OF THE RIVER BASINS OF WEST VIRGINIA BY THE Whe Site 
GEOLOGICAL SURVEY « CONDUCTED IN CCOPERATION WITH THE WEST 
VIRGINIA GEOLOGICAL AND ECONOMIC SURVEY AND THE WEST VIRGINIA 
DEPARTMENT OF NATURAL RESOUCES=, DIVISION OF WATER RESOURCES. 
OTHER INCLUDED DATA*ARE FROM THE FILES SOF THE U.S. GE0LOGIEGRe 
SURVEY OR FROM PREVIOUSLY PUBLISHED REPORTS. THE 10 TABLES OF 
DATA SI NGUUDE? C1, RECORDS OF WELLS AND SPRINGS» (2) CHEMICAL 
ANALYSES OF GROUNDWATER<s (3) CHEMICAL ANALYSES OF SURFACE 
WATERs (4) FIELD CHEMICAL ANALYSES OF SURFACE WATER AT 
STREAM-GAGING STATIONS» Ce) LOW-FLOW MEASUREMENTS AND FIELD 
CHEMICAL ANALYSES OF SELECTED STREAMS AND SPRINGS» (6) DAILY 
SPIEGEF HC CONDUCTANCE AND DISCHARGE OF DILLIONS RUN AT CAPON 
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BRIDGE, (7) PESTICIDE ANALYSES OF GROUNDWATER, (8) STANDARD 
SUMMARIES OF STREAMFLOW VATA, Co) DISCHARGE MEASUREMENTS 
AT PARTIAL“RECORD AND MISCELLANEOUS SITES» AND’ (10) SERECTLED 
PRICLERS * LOGS. (WOODARD=-USGS) 


Water Resources of the Monongahela River Basin West Virginia 
Friel, Ee Awe Wilmoths Sha Meo Warde P. ES? Warke Jie We 
U.S. Geological Survey 


Hydrology of Area Se Eastern Coal Provinces Pennsylvanias 
Marylands and West Virginias (duplicated see Pennsylvania). 

Herds We Jur Shaws Le Cos: Browns. De. Es 

Geological Surveys Harrisburgs PA. Water Resources Div. 

Geological Survey Open-File Report 81-538 (WRI)» September 
1981. 92 pe 60 Figs 22 Tabs 37 Refs Append.s 

Journal Announcement: SWRA1511 


Investigation of Trends in Flooding in the Tug Fork Basin of 
Kentuckys Virginias and West Virginia 

Hirschs R. Mes Scotts Aw Geer Wyants T. 

Geological Surveys Restons VA. Water Resources Div. 

Available from Supt. of DOcuments, GPFOs Washingtons OC 
204024 Prices $4.75. Water-Supply Paper 22034 1982. 37 pe 24 
Fige 16 Tabs 38 Refs 5 Append.» 

Journal Announcement: SWRA1601 

Statistical analysis indicates that the average size of 
annual flood peaks o f the Tug Fork (West Virginia and 
Kentucky) has been increasing. Howevers additional statistical 
analysis does not indicate that flood levels exceeded 
typically once or twice a year in the period 1947-1979 are any 
more likely to be exceeded nNOw tih.acey ine 2NOG72 Possible 
trends in stream~-channel size are also investigated at 
three locations. No discernible trends in channel size are 
noted. Further statistical analysis of the trend in the 
$size of annual flood peaks shows that much of the annual 
variation is related to local rainfall and to the 
‘natural* hydrologic response in a relatively undisturbed 
subbasin. Howevers some statistical indication of trend 
persists after accounting for these natural factorss though it is 
of borderline statistical significance. This suggests the need 
for further study in the basin that may relate flood magnitudes 
to both rainfall and to land use. (USGS) 


Coal mines as a source of water for public supply in Upshur 
Countys West Virginia. 

Hobbas We. Ace Jresr 1983 

U.S. Geological Survey Open-File Reports (In Preparation). 


Ground-Water Hydrology of the Little Kanawha River Basins west 
Virginia 
Hobbas We A. Ute 
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U.S. Geological Survey Map wWV-10. 


Effects of Underground Mining and Mine Collapse on the 
Hydrology of Selected Basins in West Virginia 

Hobbas William A. Jr. 

U.S. Geological Surveys Report of Investigation RI-33, 84eF og 
(Published in STOP format). 

The effects of underground mining and mine collapse on areal 
hydrology were determined at one site where the mined bed of coal 
lies above major streamSs and at two sites where the bed of coal 
lies below major streams. Subsidence cracks observed at land 
surface generally parallel predominant joint sets in the _ rocks. 
The mining and subsidence cracks increase hydraulic conductivity 
and interconnection of water-bearing rock unitss which in turn 
cause increased infiltration of precipitation and surface water, 
decreased evapotranspirations and higher base flows in some small 
streams. Water levels in observation wells in mined areas 
fluctuate as much as 100 feet annually. Both gaining and losing 
streams are found in mined areas. Mine pumpage and drainage can 
cause diversion of water underground from one basin to another. 
Areal and single-well aquifer tests indicated that near-surface 
rocks have higher transmissivity in a mine=~subsided basin that in 
unmined basins. Increased infiltration and circulation through 
shallow subsurface rocks increases dissolved mineral loads in 
streamss as do treated and untreated contributions from mine 
pumpage ana drainage. Abandoned and fiooded underground mines 
make good reservoirs because of their increased transmissivity 
and storage. Subsidence cracks were not detectable by thermal 
Iimagerys but sprinys and seeps were detectable. 


Water Resources of the Potomac River Basins West Virginia 

Hobbavs aW.tAaJiee Foiel, EGTAGs Ghishol mp ais a: 

Geological Surveys Morgantowns WV. Water Resources Div. 

West Virginia Geological and Economic Survey River basin 
BubihetineSs 19775 010 ipAmS8 figs StpltatesresO tab sesoerest o, 

Journal Announcement: SWRA1214 

This report presents basic information and interpretations 
regarding the occurrences availabilitys and quality of the water 
resources of the Potomac River basin in West Virginia. The 
basin includes an area of 37464 square miles or abcut 15 percent 
of the. State.) The ‘present "population is 1257500. Considerapee 
future increases in populations with increases in recreational 
and industrial expansions are anticipated. Thuss a knowledge of 


the water resources 1s essential in proper planninghaaas 
development. Virtually all water in the basin 1s derived 
from precipitation. Average annual precipitation is 38 inches 
per years of «this#earmount 25eui Aches is returned to the 
atmosphere by evapotranspirations 8 inches becomes 
ground-water recharges and 5 inches becomes’ direct overland 
runoff. Average annual streamflow is 0.9 cubic’ feet per 


second per square mile. The carbonate rocks of Berkeley and 
Jefferson Counties are the best aquifers and may yield more 
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than 600 gallons per minute to individual wells tapping 
cavernous zones. ihielwsth ace Mtrocks Etof “the? ercentral part are 
generally the poorest aquifers. The chemical quality of both 


sifmtace: Water sand’ ground ‘water is’ 'verly’ “poor ‘to excellent, 
depending on location. (Woodard-USGS) 


Abandoned Coal Mines in West Virginia as Sources of Water 
Supplies. 

Lessings Peters and Hobbas William A. Jr. 

U.S. Geological Survey Circular Number C-24 

Water from underground coal mines may not be the best source 
for every community's water supplys but it could be considered 
and evaluated along with other possible sources. Water from coal 
mines may prove usefuls even if only a backup public supplys to 
augment low-flow in streams, and possibly for agriculture: 7 or 


pewer plants. Considering the large quantities of mine water 
available throughout the States its potential benefits could bre 
explored. it \ B@may Wprove” tovebe’ anwexcelent inexpensive water 
supply. 


Hydrologic Data for the Coal River Basins West Virginia 

Nor ri cpm ree.) Bader OU. Sierchishol me). Lee" Downs>) S.C. 

Geological Surveys Morgantowns WV. Water Resources D3iVi 

West Virginia Geological and Economic Survey Basic Data 
Report No. 55 917 6898 205? p> 11 tab. 

Journal Announcements: SwRA1222 

During 1973-1975, the’. U.S.O" Geological’ * Survey” collected 
hydrologic data to describe the character ofthe = ground= and 
surface-water resources of the Coal Piver basin in southern 
west Virginia. Streamflow and chemicals physical, and 
biological data were collected at about 15 stream sites. 
Descriptive data were collected at about 450 well sites and 
water samples from nearly 400 of them were analyzed for chemical 
and “physical» properties. The chemical composition of surface 
water at the time o f low flow and moderate flow was 
determined for about 115 small streams. (Woodard-USGS) 


Hydrologic modeling in selected small watersheds in the coal 
areas of West Virginia. 

PUERiteyaC. ee andl Atkins,” 25 1.551983. 

U.S. Geological Survey Water Resources Investigation Reports 
(In Preparation). 


Hydrology of Area 4, Eastern Coal Provinces Pennsylvanias Ohids 
and West Virginia 

Bothy On.AK.> "Engelke, Mo. Vr 

Geological Surveys Columbuss OH. Water Resources Dive 

Geological Survey Open-File Report 81-343 C(WRIDD YNULYs 219695 
62 pe 41 Refs 3 Append.» 

Journal Announcement: SWRA1511 

Area 4&4 (one of the 24 hydrologic areas defining the 
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Eastern Coal Province) is located at the northern end of the 
Eastern Coal Province in eastern Ohios northern West Virginia, 
and western Pennsylvania. rt is part of the upper Ohio River 
basins which includes the Beaver, Mahonings and Shenango 
Rivers. The area is underlain by rocks of the Pottsville, 
Allegheny» Conemaugh» Monongahela Groups (or formations) and 
Dunkard Group. Area 4 has a temperate climate with an annual 
average rainfall of 38 to 42 inches, most of its area is 
covered by forest. The soils have a high erosion potential where 
the vegetation cover is removed, In response to Public Law 
95-875 132 sites were added to the existing surface-water 
data=-collection 2. metwor.kik inj iareas 4. At these added sites, 
collected data includes daGischarges water qualitys sediments 
and biology. The data are available from computer storage 
through the National Water Data Fxchange (NAWDEX) or the 
published annual Water Resources Data reports for Ohios 
Pennsylvanias and West Virginia. Hydrologic problems related to 
mining ares (1) Erosion and increased sedimentation, andl fize 
degradation of water quality. Frosion and sedimentation 
are associated chiefly with surface mining. Sediment yields 
increase drastically when vegetation is removed from the 
highly erosive soils. Degradation of water quality can be caused 
by acid-mine drainage from underground and surface mining. More 
than half the acid-mine drainage effluent in area 4 comes from 
underground mines. The rest seeps from abandoned surface mines. 
Usually in reclaimed surface mines the overburden is replaced in 
such a short time after the coal is taken out that oxidation of 
acid-forming minerals, commonly pyrite or marcasites, is not 
complete or is neutralized by the buffering action of 
calcareous minerals in the soils. (USGS) 


FLOOD ON BUFFALO CREEK FROM SAUNDERS TO MANs WEST VIRGINIA 

RUNNERs G. Se 

GEOLOGICAL SURVEYs RESTON» VA. 

FOR SALE BY US GEOL. SURVEY, RESTON, VA 22092 - PRICE 
SI 750F PER S.6NS HYDROLOGIC INVESTIGATIONS ATLAS HA=-547, 1974, Z 
SHEETS, 13 FIG. 4 TAB, 2 REF.e 

Journal Announcement: SWRAQ817 

ON FEBRUARY 26, 1972, AT APPROXIMATELY 8 A.Mee A COAL MINE 
REFUSE DAM COLLAPSED GN MIDDLE FORK» A TRIBUTARY TO BUFFALO 
CREEK, WEST VIRGINIA. THIS 1-SHEET HYDROLOGIC ATLAS REPORT 
DCCUMENTS THE HYDROLOGIC EVENTS ASSOCIATED WITH THE BUFFALO 
CREEK DISASTER AS AN AID IN PLANNING REMEDIAL MEASURES TO REDUCE 
POTENTIAL FLOOD HAZARDS FROM SIMILAR DAMS AND IMPOUNDMENTS. 
THIS MOST DESTRUCTIVE FLOOD IN WEST VIRGINIA*S HISTORY SWEPT 
THROUGH 15.3 MILES OF THE BUFFALO CREEK VALLEY AT AN AVERAGE 
SPEED OF 7 Pletey PER SECOND (5 MILES PER HOUR) AND REACHED 
THE TOWN OF MAN AT THE MOUTH OF BUFFALO CREEK AROUND 11 A.M. THE 
TRAVEL TIME FOR tie $35 MILES WAS ABOUT 3 HOURS. DURING THE 
3“-HOUR CASCADE /OOWN THE VALLEY AT@UEAST 178. LIVES* WERE LOST.» 500 
HOMES WERE DESTROYED, 4,000 PEOPLE WERE LEFT HOMELESS, PROPERTY 
DAMAGE EXCEEDED $50 MILLION AND HIGHWAY DAMAGE EXCEEDED $15 


388 


We Virginia We. Virginia 


MILLION. (KNAPP-USGS) 


West Virginia Department of Highways Research Project 16 
"Runoff Studies ‘on Small Drainage Areas" (Technique roe 
Estimating Magnitude and Frequency of Floods in West Virginia) 

Runners Ge Se 

U.S. Geological Survey 

A technique is presented for estimating the magnitude and 
frequency of floods on unregulateds virtually natural streams in 


West Virginia. Multiple-regression techniques were used to 
develop relations between dependent variables, flood peakss and 
independent variables drainage areas. Data cottlectediat?1 70 


stream-gaging sites were used in the analyses. 

Analyses of all residuals errors indicated that the best 
estimate of flood peaks could be made by dividing the state into 
three regions. 

Peak discharges can be estimated for drainage areas from about 
0.3 square mile up to 2C00 square miles. Graphs are provided to 
estimate the flood peak having recurrence intervals of 2 5 10, 
25, 5S0O- 100% and 500 years and drainage areas between 1 and 1000 
square miles. For drainage areas less than 1 and greater’ than 
1,000 square miles peak flows can be estimated using equations 
listed on each graph. 


Ground-Water Hydrology of the Upper New River Basins west 
Virginia 

Shultz,eRcas 

U.S. Geological Survey 

This atlas report describes the ground-water resources of the 
upper New River basin in West Virginia based on three earlier 
reports on the hydrology of the same basin. The basin drains 
2-570 square miles in southeastern West Virginia and extends from 
the northernmost edge of Pocahontas County to the southwest edge 
of Mercer County. Precipitation is the principal source of 
ground-water recharges averaging close to 40 inches basinwide and 
ranging from more than 44 inches in the northwestern part to less 
than 36 inches in the southeastern part. Thed¥ yietdArof> swells 
ranges from 0.5 to S00 gallons per minute = and varies with 
topographic locations geologic structures and geologic unit. 
Hilltop wells and a few hillside wells may fail to supply enough 
water for domestic use. Wells in valleys generally yield the 
greatest amounts of water. The chemical quality of the ground 
water ranges widelys but is generally good for "Most | US eSr In 
placess it is subject to problems resulting from excessive 
concentrations of hardnesss irons and manganese. 


Quality of Surface Water in the Coal-Mining Areas of Western 
Maryland and Adjacent Areas of Pennsylvania and West Virginia 
from April 1979 to June 1980, (duplicated see Maryland). 

Staubitzs W. W. 

Geological Surveys Towsons MD. Water Resources Dive 


389 


We Virginia We. Virginia 


Available from OFSS» USGS Box 2542545 Fed. 2€tre Denvers CO 
80225. Paper copy $13.75. Microfiche. $3,502! Geological: Survey 
OpenFiles Report ™Si-6) 2% August, 1981na0 OSsepren Figs 6» \Taboaar 
Refs 

Journal Announcement: SWRA1510 


Hydrologic Data for the Elk River Basins West Virginia 

Tarvers George R.s Downss Sanford Ce Chisholms James’ Les and 
Frye Prentis M, 

U.S. Geological Survey Basic Data Report Number 6 


GEOHYDROLOGIC RECONNAISSANCE OF THE UPPER POTOMAC RIVER BASIN 

TRATNERSS FstWe- WAT KILNS @ Fee Ae ik 

GEOUOGICAL SURVEY sm RIE STON: anv At 

AVAILABLE FROM SUPT OF DOCUMENTS» GPO, WASHINGTON, DC 20402, 
PRICE Si 2958 WATER-SUPPLY PAPER 20555 1975.°068 Ps» 16° FRG oee 
PLATEs 10 TABs 53 REF.e 

Journal Announcement: SWRAQ823 

THE UPPER POTOMAC RIVER BASIN,» IN THE CENTRAL APPALACHIAN 
REGION IN PENNSYLVANIAs MARYLANDs, VIRGINIA, AND WEST VIRGINIA, 
IS A HUMID TEMPERATE REGION OF DIVERSE FRACTURED ROCKS. THREE 
GEOHYDROLOGIC TERRAVES-, WHICH UNDERLIE LARGE PARTS OF THE BASIN, 
ARE DESCRIBED IN TERMS OF THEIR AQUIFER CHARACTERISTICS AND OF 
THE MAGNITUDE AND DURATION OF THEIR BASE RUNOFF s (Cap) FRACTURED 
ROCK HAVING A THIN REGOLITHes (2) FRACTURED ROCK HAVING A THICK 
REGCLITHs AND C3) CARBONATE ROCK. CRYSTALLINE ROCK IN THE 
MCUNTAINOUS PART OF THE BLUE RIDGE PROVINCE AND SHALE WITH 
TIGHT SANDSTONE IN THE FOLDED APPALACHIANS ARE COVERED WITH THIN 
Rie GO Sears WATER 19S STORED IN AND MOVES THROUGH FAIRLY 
UNMODIFIED FRACTURES. AVERAGE TRANSMISSIVITY Gi) Is 
ESTIMATED TO BE 150 SQ FEET PER DAY» AND AVERAGE STORAGE 
CO Eel Cee Nal (S079 OF 005F CRYSTALLINE AND SEDIMENTARY ROCKS IN 
THE PIEDMONT PROVINCE AND IN THE LOWLAND PART OF THE BLUE 
RIDGE PROVINCE ARE COVERED WITH THICK REGOLITH. ESTIMATED 
AVERAGE VALUES FOR AQUIFER CHARACTERISTICS AR Ts 200 SQ FEET PER 
DAYs AND Seo O2 0444 CARBONATE ROCK, IN WHICH FRACTURES HAVE 
BEEN WIDENED SEVEGiIV EE YS Bes Of UiehOiNs ESPECIALLY NEAR STREAMS 
HAS ESTIMATED AVERAGE AQUIFER CHARACTERISTICS OF Te 500 
SQ FEET PER DAY» AND $74 0205-02 O46 THIS ROCK IS THE MOST 
EFFECTIVE IN THE BASIW IN TERMS OF WATER SUPPLY AND BASE 
RUNOFF. ACIDIC MINE-DRAINAGE WATER> LOCAL HIGHLY 
MINERALIZED GROUNDWATER, AND THE HIGH NITRATE CONTENT OF 
GROUNDWATER IN SOME AREAS WOULD PROBABLY HAVE i ] Paie 
ADVERSE AFFECT ON THE USE OF GROUNDWATER FOR LOW-FLOW 
AUGMENTATION. CWOODARD-USGS) 


GROUND-WATER HYDROLOGY OF THE MONOGAHELA RIVER BASIN IN WEST 
VIRGINIA 

WARDs PORTER Ess WILMOTHs, BENTON MM, 

Uns) GEOLOGICAL ASURVEY. 

WEST VIRGINIA GEOL AND ECON SURV+ RIVER BASIN: BULL 147 5S490Pe 
1968.6 2:2: (FIG eVOeTAB s 13 BRE Fs 
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Journal Announcement: SWRAU203 

ADEQUATE SUPPISTES OF GROUNDWATER ARE AVAILABLE IN THE 
MONOGAHELA BASIN TO MEET PRESENT AND FUTURE REQUIREMENTS. 
THE BEST SOWRIGES ARE WELLS IN BEDROCKs PARTICULARLY IN 
SANDSTONE. THE MOST FAVORABLE AREAS ARE UNDERLAIN BY ROG: KISS aw 1OLF 
THE PiOUSIES VEL ee GROUP, ALLEGHENY GROUP, GREENBRIER LIMESTONE, 
AND THE POCONO FORMATION. YhELDS 1050-350 GPM ARE COMMON IN 
MOST AREAS. THE DUNK ARD GROUP YIELDS ONLY ABOUT 21 GPM, 
DEVELOPMENT OF WATER SUPPLIES IN ITS OUTCROP AREA Is DIRE CU ale, 
REQUIRING INTENSIVE INVESTIGATION AND TEST DRILLING. 
ALLUVIUM Is TOO THIN AND AREALLY RESTRICTED FOR LARGE 
GROUNDWATER DEVELOPMENT. WATER QUALITY IS GENERALLY GO9D-, WITH 
HIGH IRONs HARDNESS,» AND HYDROGEN SULFIDE CONCENTRATION IN A 
FEW PLACES, SOME SALTY WATER IS FOUND BELOW 100-300 FT IN THE 
WESTERN PART OF THE BASIN. SOME OILFIELD, MUNICIPAL, 
HOUSEHOLD=s AND CHEMICAL POLLUTION OCCURS LNG A FEW AREAS. 
COAL-MINE ACID POLLUTION HAS A SMALL EFFECT GENERALLY,» BUT IN 
SOME POPULATED AREAS IT IS A DIFFICULT PROBLEM. DESCRIPTIONS OF 
GEOLOGIC UNITS AND THEIR WATER-BEARING PROPERTIES ARE TABULATED. 
GEOLOGY» WATER POTENTIALs AND WATER QUALITY ARE SHOWN BY MAPS. 
(KNAPP-USGS) 


Techniques for estimating streamflow characteristics in the 
eastern and interior coal provinces 

Wetzel» Kim Le» and Bettandorffs James Mav 1982 

U.S. Geological Survey Water-Supply Paper. 


water Resources Data for West Virginias Water Year 1980. 
Appendix - Coal Areas 

Geological Surveys Charleston, WV. Water Resources Div. 

Available from the National Technical Information Service, 
Springfields VA 22161 as PBS2-159674, Price codes: Aj11 in paper 
copys A011 unl imvrorofiches Geological Survey Water-Data Report 
WV-80-Avsy Octobers 1981. 228 po 9 Figs & Taber 

Journal Announcement: SWRA1510 

Water resources data _ for the 1980 water year for coal 
regions of west Virginia consist of discharge and water-quality 
records collected during two sampling periods at 369 sites. 
Mieco included. are. sediment data from 26 .sites-. Data were 
collected as a part of the statewide Coal Hydrology 
anoject.. (USGS) 


Water Resources Data for West Virginias Water Year 1979. 
Aopendix —- Coal Areas 

Geological Surveys Charlestons WV. Water Resources Div. 

Available from the National Technical Information Services 
Springfield, VA 22161 as Pb82-154329- Price codes: A13 in paper 
copys AO1 in microfiche. Geological Survey Water-Data Report 
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WV-79-As Novembers 1980. 287 per 15 Figs 8 Tabesn 

Journal Announcement: SWRA1509 

Water resources data for the 1979 water year for coal 
regions of West Virginia consist of records of discharge and 
water quality of streamss wells, mineSses and abandoned mine 
shafts, and water Levels in wells and abandoned mine shafts. 
Section one consists of data obtained for the statewide 
Coal Hydrology Monitoring Project and includes discharge and 
water-quality data collected during two sampling periods at 
361 sites. Section two consists of data obtained for the 
Mining Effects Research Project in five small basins in 
southwestern West Virginia during the period February 1976 
to January 1980 and includes records’ of water quality > foriaee 
stream sampling sites, Ay well sampling sitess 54 
mine-discharge sampling sitess and 2 mine-shaft sampling 
sitess and water levels in 6 wells and 2 mine shafts. (USGS) 


Water Resources Data for West Virginias published annually 
since 1975 

Geological Surveys Charlestons WV. Water Resources Div. 

Available from the National Technical Information Service, 
Springfields VA 22161. 

Water resources data for West Virginia consist of records of 
stages discharges and water quality of streams and springss 
stage and contents of lakes and reservoirss and water levels in 
wells. These data represent that part of the National Water Data 
System operated by the U.S. Geological Survey and cooperating 
State and Federal ayencies in West Virginia. (USGS) 
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Present and Potential Sediment Yields in the Yampa River Basins 
Colorado and Wyomings (Duplicated see Colorado). 

Andrewss €. D. 

Geological Surveys Lakewoods CO. Water Resources Div. 

Available from the National Technical Information Services 
Springfield, VA 22161 as PB-292 677.4 Price codes: AQ3 in paper 
eopys “cAO1- sin “microfiche. Geological Survey Water-Resources 
Investigations 78-1054 December 1978. 33 pe 10 figs 4 tabs 32 
refers 

Journal Announcement: SWRA1214 


Mining and alluvial valley floors 
Armentrouts Ge. Wes Jres 1978 
Star-Tribunes Caspers Wyomings February 234 1978 


Ground-Water Levels in Wyomings 1974 

Ballances Wilbur Ces and Freudenthals Pamela B. 

Geological Surveys Wyomings Water Resources Div. 

Unnumbered Open-File Reports 1975 

Ground-water levels are measured periodically throughout 
Wyoming in an observation-well network by the U.S. Geological 
Survey in cooperation with the Wyoming State Engineer and the 
city of Cheyenne. Water-level measurements provide information 
on the status of the ground-water supply and facilitate 
prediction of trends in water levels» which indicate change in 
ground-water storage. DOuring 19744 about 1/500 measurements were 
made. Net water-level changes were computeds using about 235 
measurements made during the first 4 months of 1974 and 1975. 
Tables of well historys highest and lowest water levels» net 
changess and hydrographs for most wells are included in this 
report. 


Ground-Water Levels in Wyomings 1975 

Ballance, Wilbur CC.» and Freudenthals Pamela B. 

Geological Surveys Wyomings Water Resources Div. 

Open-File Report 76-598. 1976, 173 Ps 21 Illus... 4 Ref. 

Ground-water levels are measured periodically in a network of 
about 260 observation wells in Wyoming to record changes in 
ground-water storage. The areas of water-level observation are 
mostly where ground water is used in large quantities for 
irrigation or municipal purposes. This report contains maps 
showing location of observation wells and water-level changes 
hHeGm VFAS to) it976. Well historys highest and lowest water 
levels» and hydrographs for most wells are also included in this 
report. 
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Ground-Water Levels in Wyomings 1976 

Ballances Wilbur C.ws and Freudenthals Pamela B. 

Geological Surveys wWyomings Water Resources Div. 

Open-File Report 77-6864 1977, 

Ground-water levels are measured periodically in a network of 
about 280 observation wells in Wyoming to record changes in 
ground-water storage. The areas of water-level observation are 
mostly where ground water is used in large quantities for 
irrigation or municipal purposes. This report contains maps 
showing location of observation wells and water-level changes 
from 1976 to 1977, Well historys highest and lowest water 
levels» and hydrographs for most wells are also included in this 
report. 


Geology and ground-water resources of the Rawlins areas Carbon 
Countys Wyoming 

Berrys De Wee 1960 

U.S. Geological Survey Water-Supply Paper 1458, 74 p. 


Reconnaissance of the geology and ground-water resources of the 
Cokeville areas Lincoln Countys Wyoming 

Berrys De Wee 1955 

UeS. Geological Survey Open-File Report. 


Geologic map and coal sections of the Pats Bottom quadrangles 
Carbon countys Wyoming 

Blanchards Le Fes and Comstocks Me Coe 1980 

UeS. Geological Survey Open-File Report 80-52. 2 sheetss scale 
13:24,000. 


WATER-QUALITY DATA FOR THE FLAMING GORGE RESERVOIR AREAs 
UTAH AND WYOMINGs 1969-72 

BOLKEs Ee Les WADDELL» Ke. M, 

GEOLOGICAL SURVEY» SALT LAKE CITYs UTAH. 

GEOLOGICAL SURVEY OPEN-FILE REPORT (DUPLICATED AS UTAH 
BASIC=DATA RELEASE NO 24)4 1972. 50 Po 1 FIGs 6 TABs 7 REFee 

Journal Announcements: SWRAU609 

SAMPLES FOR CHEMICAL QUALITY ANALYSIS WERE COLLECTED FROM 
FLAMING GORGE RESERVOIR IN UTAH AND WYOMING BETWEEN OCTOBER 1970 
AND SEPTEMBER 1972 AT 17 SITES. CHEMICAL AND PHYSICAL DATA WERE 
MEASURED IN SITU AT 34 SITES. THE CHEMICAL-QUALITY DATA FOR THE 
1969-71 WATER YEARS FOR STREAMS FLOWING INTO AND’ OUT OF THE 
RESERVOIR ALSO ARE TABULATED. THE SAMPLING STATIONS FOR THESE 
STREAMS ARE GREEN RIVER NEAR GREEN RIVER» WYO.» BLACKS FORK 
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NEAR LITTLE AMERICAs WYO.e HENRYS FORK AT LINWOODs UTAHs AND 
GREEN RIVER NEAR GREENDALEs UTAH. IN ADDITION TO THE 
GEOLOGICAL SURVEY STATION IDENTIFICATION NUMBER~» EACH 
STREAM SITE HAS BEEN ASSIGNED A LETTER TO IDENTIFY ITS POSITION 
ON A MAP. CWOODARD=USGS) 


a? 


Geohydrologic reconnaissance and measurement of perennial 
streams crossing outcrops of the Madison Limestones northeastern 
Wyomings 1974 

‘Boners Fe. Cer Lowrys Me Enso Linesse Ge Coe and Powells» J. Eo» 
1976 

UeS. Geological Survey Open-File Report 75-6144 63 p. 


Preliminary digital model of the Arikaree aquifer in_ the 
Sweetwater River basins central Wyoming 

Borcherts We. Bes 1977 

U.S. Geological Survey Water~Resources Investigations Open-File 
Report 77-107. 


Geology and ground-water resources of the Upper Niobrara River 
Basins Nebraska» and Wyoming with a section on Chemical quality 
of the ground water by F. H. Rainwater 

Bradleys Edwards 1956 

U.S. Geological Survey Water-Supply Paper 1368. 


Correlation of paleostructure and sediment deposition in_ the 
Madison Limestone and associated rocks in parts of Montanas North 
Dakotas South Dakotas Wyomings and Nebraska 

Browns, De. Les Blankennagels Re Kes MaclCarys Le Mes and 
Petersons Je Aesr 1982 

U.S. Geological Survey Open-File Report 82-9064 34 p. 


Hydrogeologic features of the alluvial deposits in the Nowood 
River drainage areas Bighorn Basins Wyoming 

Cooleys Me Ess and Heads We. Jeo 1979 

U.S. Geological Survey Water-Resources Investigations Open-File 
Report 79-1291. 


Hydrologic features of the alluvial deposits in the Owl Creek 
valleys Bighorn Basins Wyoming 

Cooleys Me. Ess and Heads We Jor 1979 | 

U.S. Geological Survey Water~Resources Open-File Report 
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Analysis of Runoff from Small Drainage Basins in Wyoming 

Craigs Gordon S.se Jrev and Rankls James G. 

Geological Surveys Wyomings Geological Survey Water-Supply 
Paper 20564 19774 113 Ps 31 Illustrationss 15 Tabless 24 Ref. 

A reainfall-runoff model was used to synthesize long-term 
records of runoff volume and peak discharge from long-term 
records (73 years) of rainfall and evaporation. The long-term 
data was transferred from a base stations Cheyennes, Wyomings to 
13. other weather stations in Wyoming. Volume and peak discharge 
frequencies were developed for the intermontane areas on 22 
drainage basins smaller than 11 square miles relative to rainfall 
at the nearest weather station. Runoff volumes and peak 
discharges were related to basin parameters with a high degree of 
correlation. Flood volumes were related to drainage areas 
maximum relief and basin slope. Flood peaks were related to 
Grainage areas maximum reliefs basin slopes and channel slope. 
Recurrence intervals considered were 2¢ 54 104 254 50 and 100 
years. 

A dimensionless hydrograph was developed to define the 
characteristic shape of flood hydrographs to be expected from 
small drainage basins in Wyoming. The method requires a peak 
discharge in cubic feet per second and a volume in acre-feet to 
produce a synthetic hydrograph. Some selectivity was used in the 
development to avoid multipeak events or unusually shaped 
hydrographs. 

An investigation of storage behind a highway embankment with a 
culvert to allow outflows has shown that the single fast-rising 
peak iS most Important in culvert design. Single peaks cause 
higher water elevations behind embankments than do multipeak 
events of the same magnitude and volume. The study was Limited 
to simple box culverts with inlet control. 


GROUND-WATER RESOURCES OF NATRONA COUNTRY» WYOMING 

CRISTs  MoastA wer tSOIWR Yo OM of IES 

GEOLOGICAL SURVEYs WASHINGTON, De Ge GEOLOGICAL SURVEY 
WATER=SUPPLY PAPER 18974 1972. 92 Po 21 FIGs 3 PLATE, 4 TABs 44 
REF.e 

Journal Announcement: SWRAQS17 

THE GENERAL OCCURRENCEs CHEMICAL QUALITY» AND AVAILABILITY OF 
GROUNDWATER IN NATRONA COUNTY. WYOMINGs ARE DESCRIBED. SPECIAL 
ATTENTION IS GIVEN TO [IDENTIFYING THE CHEMICAL SUITABILITY OF 
GROUNDWATER FOR DOMESTICs LIVESTOCK, INDUSTRIAL» MUNICIPAL, 
AND IRRIGATION USE. MORE THAN 30 GEOLOGIC FORMATIONS ARE EXPOSED 
IN THE COUNTY, 28 OF WHICH ARE KNOWN TO YIELD WATER TO WELLS AND 
SPRINGS. THE MADISON LIMESTONE OF MISSISSIPPIAN AGE AND THE 
TENSLEEP SANDSTONE AND THE CASPER FORMATION OF PENNSYLVANIAN 
AND PERMIAN AGE SUPPLY THE LARGEST YIELDS TO WELLS AND SPRINGS. 
IN THE NORTHEASTERN PART OF THE -COUNTYs FLOW FROM EACH OF 
THREE WELLS IN THE MADISON IS MORE THAN 4,000 GPM, EACH OF THREE 
WELLS IN THE TENSLEEP IN THE SAME AREA FLOWS MORE THAN 400 GPM. 


396 


Byentnag Wyoming 


YIELDS OF SPRINGS IN THE CASPER FORMATION NEAR CASPER MOUNTAIN 
RANGE FROM ABOUT 1.0 TO 1? CUBIC FEET PER SECOND. GROUNDWATER 
FROM NEAR THE OUTCROP OF ALL THESE FORMATIONS USUALLY CONTAINS 
LESS THAN 500 SEVERAL TYPES OF WATER WERE FOUND IN THIS UNIT 
INCLUDIWG SUDIUMSUSUEFAT Ese CALCIUM *SODIUMDCSULFATE, CALCIUM 
SULFATE» SODIUM CALCIUM SULFATE, SODIUM CHLORIDE» AND CALCIUM 
BICARBONATE. (CWOODARD-USGS) 


Hydrology of Stock-Water Reservoirs in Upper Cheyenne River 
Basin 

CutlerszeReeC. 

Geological Surveys Cheyennes Wyo. Water-Supply Paper 1531 

The objective of this investigation was to determine the effect 
on runoff of the many stock reservoirs in the Cheyenne” River 
basin above Angostura Dam. As a first step it was necessary to 
determines, within reasonable limits of accuracys the number. of 
reservoirs in the basins the storage capacitys the drainage areas 
and the water toss from each. A sampling method was adopted 
because the size of the basins 9,100 square miless prohibited 
examination of all reservoirs within the drainage area. 
Forty-nine sample areas of 9 square miles each were selected as a 
S-percent sample of the 955 complete quarter townships within the 
basin above Angostura Dam. All reservoirs located within the 
sample quarter townships were surveyed. 

The 49 sample areas contain 466 operating reservoirs with an 
aggregate storage capacity of 2,618 acre-feet and an aggregate 
drainage area of 222 square miles. Applying the findings of the 
sampling to the area as a wholes it was estimated that the basin 
contained 9-320 reservoirs with an aggregate storage capacity of 
522360 acre-feet and an aggregate drainage area of 44440 square 
miles. In addition there are 16 reservoirs in the basin having 
Capacities in excess of 230 acre-feet. The aggregate total 
Capacity of these reservoirs is 8/035 acre-feet. 

A network of observation reservoirs was Operated during the 
four runoff seasons from 1951 to 1954. The number of reservoirs 
wusenmved eGanged yStrom 485 %too'S7° and- produced “a 'totaltof “212 
Station-years of record. A complete record for each observation 
reservoir is included in this report. 

An analysis of the observation-reservoir records permitted the 
computation of volune of annual inflow to reservoirs in all parts 
of the basins volume of inflow retained by reservoirss and volume 
of retained inflow depleted by evaporation and seepage. Complete 
computations were made of one each of the two types of runoff 
producing stormss typical of the Cheyenne River basin. 

Water retained by reservoirs is subjected to two major types of 
depletion-evaporation and seepage. Water evaporated from the 
water surface constitutes a complete loss chargeable against the 
reservoirs, buts because seepage may contribute in some degree 
to ground-water recharges reservoir loss from this source may in 
part be recovered, The collected data permitted ae fairly 
comprehensive analysis of the variations of runoff and storage 
within the basin. Based on this analysiss estimates of losses 
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charyeable to the reservoirs range from 19,000 acre-feet in a dry 
year to a maximum of 80-000 acre-feet in a very wet yeare 
Discharge from the basin ranges from 50-000 to 180-000 acre-feet. 


Geology and mineral resources of the Laramie Basins Wyoming 
Dartons Ne Hes and Siebenthals, C. E.s» 1909 
U.Se Geological Survey Bulletin 364, 81 p. 


Water demands for expanding energy development 
Davis» Ge Hes and WoGds Le Aes 1974 
U.S. Geological Survey Circular 703.4 14 p. 


Predicting effects Ont O1aU development on surface-water 
salinitys Green River Basins Wyoming 

bekongzal. Sicieeh? Cs 

Abstracts Annual Meeting AGUs San Francisco December 4-8% 1978 


An Analysis of Salinity in Streams of the Green River Basins 
wyoming 

DeLongs L. Ll. 

Geological Surveys Cheyennes WY. Water Resources Div. 

Available from the National Technical Information Services 
Springfield» VA 22161 as PB-275 728, Price codes: A03 in paper 
copys AQ1 in microfiche. water-Resources Investigations 77-103, 
September 1977. 32 pe 18 figs S4etabsav6urefes 

Journal Announcement: SWRKA1112 

Dissolved-solids concentrations and loads can be estimated for 


streamflow records using a regression model derived from 
chemical analyses of monthly samples. The model takes seasonal 
effects into account by the inclusion of simple-harmonic time 
Euncitswonsis Monthly mean daissolved-solids loads simulated for 
a 6-year period at US. Geological Survey water-quality 
stations in the Green River basin of Wyoming agree 
closely with corresponding loads estimated from daily 
specific-conductance records. In a demonstration of uses of the 
models an average gain of 114-000 tons of dissolved solids 


per year was estimated for a 6-year period in a 70-mile reach of 
the Green River from Fontenelle Reservoir to the town of 
Green Rivers inc Ludingeeithes! Mower 30-mile reach of the 
Big Sandy River. (Woodard-USGS) 


Predicting effects of coal development on  surface-water 
salinitys Green River Basins Wyoming 

Delong ace. Ns ALCS 

University of Wyomings Wyoming Mining Hydrology Seminars 
Laramie Wyomings April 19-204 1979 
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Middle and upper Tertiary rocks of southeastern Wyoming and 
adjoining areaSs ins short Papers in the geologic and hydrologic 
sciencess Article 209 

Densons Ne Mev and Bergendahls M. Hes 1961 

UeS. Geological Survey Professional Paper 424-Cs p. (168. 


Map of the Wyodak-Anderson coal bed inthe Gillette areas 
Camptell Countys Wyoming 

Densons Ne Mev and Keefers We Rev 1974 

U.S.- Geological Survey Miscellaneous Investigations Map 
1-848-0. 


Coal resources of the Gillette areas Wyoming 
Denson» N. Mes Keefers We Rev and Horns Ge Hes 1973 
U.Se Geological Survey Miscellaneous Investigations MapI-848-C. 


Geology and coal and oil resources of the Hanna and Carbon 
Basinss Carbon Countys Wyoming 

Dobbins C. Ess Bowens Cy Far and HoctsSs He Wes 1929a 

U.S. Geological Survey Bulletin 804, 88 p. 


Geology of the Rock Creek oil field and adjacent areas» Carbon 
and Albany Countiess Wyoming 

Dobbins Ge E.» HootsSs He. Wes Danes Cy Hew and Hancocks, E. Tee 
1929b 

U.S. Geological Survey Bulletin 806-D- p. 131-153. 


Verification of Step-backwater Computations on Ephemeral 
Streams in Northeastern Wyoming. 

Druses Stanley A. 

Geological Surveys Wyomings 1979, Water Supply Paper 21994 29 
Gears helbus.) « Sere: 

Step-~backwater computations were verified by subsequent 
discharge measurements at three ephemeral streamflow stations in 
northeastern Wyoming. The standard step=backwater method for 
gradually varieds subcritical flow was used in computing the 
water-surface profiles and stage-discharge ratings. 
Step-backwater computations were made at selected intervals from 
1 through 1/000 cubic feet per second on Lodgepole Creeks through 
15U cubic feet per second on Raven Creeks and through 600 cubic 
feet per second on Sand Creek. Stage-discharge rating curves and 
discharge measurements are illustrated for the three sitess with 
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Lines of 15-percent departure from the rating curves drawn to 
measure accuracy of the _ results. Alt discharge measurements 
showed departures of less than 15 percent at the high end of the 
rating CurveSe 


Base Flow and Chemical Quality of Streams in the Northern Great 
Plains Areas Montana and Wyomings, 1977-78. 

Druses Stanley Aes Dodges Kent Aes and Hotchkisss W. R. 

Geological Survey wWR1-81-692. 

Base-~flow discharge and chemical-quality measurements were made 
at 233 selected sites on streams during October-November 1977, 
August-September 1978, and October 1978 to provide data on the 
interaction between surface-water and ground-water systems in the 
northern Great Plains area of Montana and Wyoming. The tabulated 
data provide an areally broad data base of con-current base-flow 
conditions. 

Streamflow gains or losses were computed for stream reaches not 
significantly affected by irrigation. On October 174 1978.4 the 
change in flow of the upper Powder River between Sussex and 
Arvadas Wyomings was a loss of 14 cubic feet per second. On the 
same dates the change in flow of the lower Powder River between 
Arvada» Wyomings and Moorheads Montanas was a gain of 6 cubic 


feet per second. Except for August- September 19784 major 
subbasins showed Little significant differences in water 
discharge, chemical characters, or dissolved-solids 


concentrations. 


Effects of Coal Mine Subsidence in the Sheridans Wyomings Area 

Dunruds C. Richards and Osterwalds Frank W. 

UeSe Geological Survey Professional Paper 1164. 

Analyses of the surface effects of past underground coal mining 
in the Sheridans Wyomings area Suggest that underground mining of 
strippable coal deposits may damage the environment more over 
long periods of time than would modern surface minings provided 
proper restoration procedures are followed after surface mining. 
Subsidence depressions and pits are a continuing hazard to the 
environment and to man's activities in the Sheridans Wyo.s area 
above abandoned underground mines in weak overburden less’ than 
about 60 m thick and where the overburden is less than about 


10-15 times the thickness of coal mined. In additions fires 
commonly start by spontaneous ignition when water and air enter 
the abandoned mine workings via subsidence cracks and pits. The 


fires can then spread to unmined coal as they create more 
cavitiesSs more subsidences and more cracks and pits through which 
air can circulate. 

In modern surface mining operations the total land surface 
underlain by minable- coal is removed to expose the coal. The 
coal is removeds the overburden and topsoil are replaceds and the 
land is regraded and revegetated. The lands although disturbed-s 
can be more easily restored and put back into use than can Land 
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underlain by abandoned underground mine workings in areas where 
the overburden is less than about 60 m thick or less than about 
10-15 times the thickness of coal mined. The resource recovery 
of modern surface mining commonly is much greater than that of 
underground mining procedures. Although present-day underground 
mining technology is advanced as compared to that of 25-80 years 
ago. subsidence resulting from underground mining of thick coal 
beds beneath overburden less than about 60 m thick can still 
cause greater damage to surface drainages ground waters and 
vegetation than can properly designed surface mining operations. 

This report discusses (1) the geology and surface and 
underground effects of former large-scale underground coal mining 
in a SO-square kilometers area 5-20 km north of Sheridans Wyo.s 
(2) a ground and aerial reconnaissance study of a 5=-square 
kilometers coat mining area 8-10 km west of Sheridans, and (3) 
some environmental consequences and problems caused by coal 
mining. 


The Biology of Salt Wells Creek and Its Tributaries, 
Southwestern Wyoming 

Engelkes M. Je Jr 

Geological Surveys Cheyennes WY. Water Resources Div. 

Available from the National Technical Information Services 
Springfield» VA 22161 as PB80-300828., Price codes: AOS in paper 
copys AQ1 in microfiche, Geological Survey Water-Resources 
Investigations 78-1214 1978. 82 pe 43: afilginctS Walb «122 Ref. 

Journal Announcement: SWRA1306 

A description o f aquatic organisms and biological 
communities is presented for Salt Wells Creek, a plains stream 
in the Green River basin. The description includes’ seasonal 
population fluctuations of benthic organisms and algaes the 
food pyramids and nutrient relations between various” types 
of plants and animals, The algae and stream invertebrates were 
studied to determine baseline data and biological indicators of 
water quality. (Woodard-USGS). 


Geochemistry of groundwaters in the Powder River coal regions 
Tree, U.Se Geological Surveys 1977s Geochemical Survey of the 
western energy regionss fourth annual progress report. 
(Duplicated see Montana). 

Feders Ge. Les Lees Re Wer Busbys Je Fer and Saindons Le. Ge» 
1977 

U.S. Geological Survey Open-File Report 77-872, p. 173-179. 


Restored stratigraphic cross sections and coal correlations in 
the Tongue River Member of the Fort Union Formations Powder River 
areas Wyoming 

Floress Re Mes and Canavellos Dz Aus 1979 

U.S. Geological Survey Miscellaneous Field Studies Map MF-1126, 
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2 sheets. 


Water-Quality Data for the Hanna and Carbon Basinss Wyoming 

Freudenthals P. 8. 

Geological Surveys Cheyennes WY. Water Resources Div. 

Available from: OFSSs» USGS Box 254254 Fed. Ctr. Denvers CO. 
802254 Apaper tcopy 896 J0 0 sumierof iene $33 330). Geological Survey 
open-file report 79-1277, August 1979. 41 po 4 Figs 7 Tabs 10 
Refer 

Journal Announcements: SWRA1314 


Water-quality data for the Hanfia and Carbon Basinses 
south-central Wyoming, are presented in tables with 
no interpretation. Common-constituent, trace-~element, and 
radiochemical data for ground and surface water and sediment 
concentrations for surface water are included. Ground water 
at x3 sites and surface water at 3 gaging stations were 


sampled. (Kosco-USGS) 


Methodology for Hydrologic Evaluation of a Potential Surface 
Mines The Red Rim Sites Carbon and Sweetwater Countiess Wyoming. 
Frickels D. Ges Showns Le Mar Hadleys Ra Fox iand Mit bens Roars 

U.S. Geological Survey WRI 81-75. 

Permit applications made to the Office of Surface Mining for 
mining of near-surface coal deposits contain both mining and 
reclamation plans. These plans must be evaluated by regulatory 
authorities for compliance with the permanent regulations of the 
Surface Mining Control and Reclamation Act o f DOP? « 
Methodologies are presentead for assessing the effects of mining 
and reclamation on the hydrologic system of a potential permit 
area and the adjacent areas together comprising about 1.6 square 
miless in the drainage basin of Separation Creeks Carbon and 
Sweetwater CountiesSs Wyoming. The study area is representative 
of the hydrologic problems that exist in a semiarid environment 
of the high plains in Wyoming. 

The premining hydrology and geology of the study area are 
described primarily as a basis for evaluation of potential 
changes thatyemay | joccurs Data for soil-moisture relations in 
seven soil-vegetation types show that differences in void space 
and particle surface-area available for water storage are 
important factors in planning reclamation, Estimates are also 
made of runoff volumes and peak discharges for flow magnitudes of 
specified recurrence intervals using a regression model developed 
for the State of Wyoming. A shallow aquifer and its hydraulic 
characteristics are described in the study area. Methods’ for 
estimating erosion and sediment yield in the study area by means 
off the eUmivedsal ‘Sot “loss Equation me CUSLE) Mana reservoir 
sedimentation surveys are described. 


Selected Hydrologic Datars Yampa River Basin and Parts of the 
white River Basins Northwestern Colorado and South-Central 
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Wyoming. (Duplicated see Colorado). 

Giheseuts FLCC RrogdenswR. EX 

Geological Surveys Denver, CO. Water Resources Div. 

Available from the OFSS Branch of Distributions USGS» Box 25425 
Pedse/ Ctr. Denver, Colo. 80225. Open-file report 78-234 January 
Tero e 291" ps 1s tags eet pllavessuSe tabs) 7 re fc > 

Journal Announcement: SWRA1120 


Stratigraphy and nomenclature of some upper Cretaceous and 
Lower Tertiary rocks in south-central wyoming 

Gill» Je Rev Merewethers E. Aes and Cobbans We. Aes 1970 

U.S. Geological Survey Professional Paper 667, 53 p. 


A Plan for Hydrologic Investigations of In Situ, Oil-Shale 
Retorting near Rock Springss Wyoming. 

Glover, Kent Cer Zimmermans Everett Aes Larsonse Le Ree and 
Wallace, Joe C. 

U.S. Geological Survey Open-File Report 82-758. 

The recovery of shale oil by the in situ retort process may 
cause hydrologic impactss the most significant being ground-water 
contamination and possible transport of contaminants into 
unaffected areas. Although these impacts are site~specifics many 
of the techniques used to investigate each retort operation 
commonly will be the same. The U.S. Geological Survey has begun 
a study of hydrologic impacts in the area of an ime Situ’ sretort 
near Rock Springs» Wyomings as a means of refining and 
demonstrating these techniques. Geologic investigations include 
determining the areal extent and thickness of aquifers. Emphasis 
will be placed on determining lLithologic variations from 
geophysical logging. tydrologic investigations include mapping 
of potentiometric surfaces» determining rates of ground-water 


discharges and estimating aquifer properties by analytical 
techniques. Water-quality investigations include monitoring 
solute migration from the retort site and evaluating sampling 
techniques by standard statistical procedures. A 


ground-water-flow and solute-transport model will be developed to 
predict future movement of the solute plume away from the retort. 


Ground-Water Sub-Groups Water Work Groups Northern Great Plains 
Resources Programs 1974, Shallow ground-water in selected areas 
in the Fort Union coal region. (Duplicated see Montana). 

U.S. Geological Survey Open-File Report (moe e wl Se (Ps 


Map showing some potential effects of surface mining of the 
Wyodak- Anderson Coals Gillette areas Campbell Cows Wyo. 

Hadley» Re. Fes and Keefers We Res 1975 

U.S. Geological Survey Miscellaneous Investigations Seriess Map 
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I-848F, scale 1:24,000- 1 sheet. 

This map report describes some of the potential effects on 
ground-water levels and indicates the extent of land disturbance 
that may occur as a result of surface mine development. The data 
that the report is based on was collected in the Gillette, 
Wyoming area underlain by the Wyodak-Anderson coal bed. 


Hydrologic Effects of Water Spreading in Box Creek Basin, 
Wyoming. 

Hadleys Re Fave McQueens Ie. Ser and others. 

Ue.S. Geological Survey Water Supply Paper 1532-A,. 

A study was made during the summer seasons of 1956 and 1957 to 
determine the use of water by a water=spreading system in Box 
Creek basins Converse Countys Wyo.s.s which was designed to reduce 
sediment yield and fluvial erosion. The water-spreading system 
on Box Creek consists of 27 small dams that divert the ftow 
directly onto the flood plains where it is used to irrigate a hay 
meadow of 360 acres. 

Two gaging stations were established, one above the 
water-spreading system and one belows to measure inflows outflows 
and suspended sediment. Alsos a network of precipitation gages, 
grounc-water observation wellss and observations on soil-moisture 
were an integral part of the hydrotogic investigation. 

There were six runoff events during the 1956 and 1957 seasons 
for which inflow and outflow through the water-spreading system 
could be determined. The total inflow for the six runoff periods 
was 2026 acre-feet and the outflow was 14330 acre-feets which 
represents a loss of 34 percent of surface flow entering the 
water spreader. 

Total reduction in suspended=-sediment load for the six runoff 


periods was not determinea because of the many ungaged 
tributaries between gaging stations. Howevers two of the storms 
originated above tne upper gaging station and the 


suspended-sediment load in the inflow was 4,513 tons and the 
outflow was 17119 tonss which represents a decrease of 75 percent 
between stations. During the 2 years of observations the total 
sediment deposition on the water-spreading system was 17.8 
acre-feet or 0.049 acre-foot per acre. Most of this sediment was 
derived from slopes adjacent to the water spreader andes 
therefores introduced some uncertainties in evaluating the 
sediment~retention efficiency of this type of land treatment. 

bata from ground-water observation wells show that some of the 
surface flow entering the water-spreading system at the upper end 
may penetrate to a perched water table. 


Preliminary applications of Landsat images and aerial 
photography fur determining land-uses geologics and hydrologic 
characteristics--Yampa River basins Colorado and Wyoming. 


404 


Wyoming Wyoming 


Heimess Fe Jes Moores Ge Kev and Steeles T. Dev 1978 
U.S. Geological Surveys Water-Resources Investigation Report 
78-96. 


Logs of wells in Campbell Countys Wyoming. 

Hodsons Warren G. 

U.S. Geological Survey Open-File Report Cunnumbered)s 210 Pes 1 
Table. 

The report contains approximately 1,200 logs of water wells in 
Campbell Countys Wyoming. The logs are unedited and are given in 
the style and wording of the drillers Depth to waters yield and 
drawdowne and use of water are givens if known. 


Records of water Wells...sTest Holes» and Chemical Analyses of 
water for the Madison Limestone...-Powder River Basin...Wyoming. 

Hodsons Warren G. 

U.S. Geological Survey. 

Publication of the Wyoming State Engineer and Wyoming 
Department of Economic Planning and Development Prepared by the 
U.S. Geological Survey. Jou PR. aes Tt lushLemd Ref. 

The report contains data on the Madison Limestone Cor 
equivalent rocks) for the Powder River Basin and adjacent areas 
in northeastern Wyoming. Records of 56 water wells and = springs 
developed in the Madisons 222 water wells and oil and gas test 
holes that reached the Madisons and 71 chemical analyses of 
Madison waters are tabulated in three tables. Location sites for 
data collected are shown on a map of the area. 


CHEMICAL ANALYSES OF GROUND WATER IN THE POWDER RIVER BASIN 
AND ADJACENT AREAS» NORTHEASTERN WYOMING 

HODSONs, W. Ge 

GEOLOGICAL SURVEYs CHEYENNE» WYO. WATER RESOURCES DIV. 

WYOMING OEPARTMENT OF ECONOMIC PLANNING AND DEVELOPMENT 
BASIC-DATA REPORT» 1971. 20 Ps 1 FIGs 2 TABs» DE REPS 

Journal Announcement: SWRA0508 

A TABLE OF CHEMICAL ANALYSES CONTAINS THE RESULTS OF 490 
ANALYSES OF WATER FROM WELLS AND SPRINGS FROM THE POWDER RIVER 
BASIN AND ADJACENT AREAS IN NORTHEASTERN WYOMING. THE ANALYSES 
ARE TABULATED BY COUNTYs AQUIFER» AND WELL NUMBER. THE QUALITY 
OF A WATER ISte JUDGEOL ACCORDING ©70O @ettie. USE LORE WHAICHE HT Pes 
NEEDED. GENERALLY» THE LOWER THE DISSOLVED SOLIDS~s THE BETTER 
THE WATER. FOR SOME USES~» HOWEVER» THE CONCENTRATION OF 
PARTICULAR CONSTITUENTS IN A WATER MAY BE MORE IMPORTANT THAN 
THE TOTAL CONCENTRATION OF DISSOLVED SOLIDS. THE PRINCIPAL 
CONSTITUENTS ANALYZEDs THEIR CHARACTERISTICS s AND 
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RECOMMENDED MAXIMUM CONCENTRATIONS FOR DOMESTIC AND MUNICIPAL USE 
ARE* GIVEN.) THE, OLSSOLW EDS OLSL DS: RAN G Eee FROM: 2685 OO) een -008 


WATER RESOURCES OF THE POWDER RIVER BASIN AND 
ADJACENT AREASs NORTHEASTERN WYOMING 

HODSONs W. Gas PEARLS Ro Ho, DRUSEZ S.A 

GEOLOGICAL SURVEYs WASHINGTONs O.C. 

HYDROLOGIC INVESTIGATIONS ATLAS HA-465S,4 1973. 4 SHEETS.» 9 FIG, 
Wy UeNEl A 4G MAPS» 70 REF.ees 

Journal Announcement: SWRAOU723 

GENERAL INFORMATION IS GIVEN CONCERNING THE AVAILABILITY AND 
QUALITY OF GROUNDWATER RESOURCES OF THE POWDER RIVER BASIN,» 
WYOMINGs IN A 4-SHEET HYDROLOGICAL ATLAS. THE POWDER RIVER 
BASIN IS A STRUCTURAL AND TOPOGRAPHIC BASIN BOUNDED ON THE WEST 
BY THE BIGHORN MOUNTAINS» ON THE SOUTHWEST BY THE CASPER ARCHs 
ONS THES EAST© Bat HES BISA C Ke sHODiates:, AND ON THE SOUTH BY THE 
LARAMIE RANGE ANDO HARTVILLE UPLIFT. MEAN ANNUAL PRECIPITATION 
DECREASES BASINWARD FROM U5 SEZ INCHES AT SUNDANCE AND 15.91 
INCHES AT SHERIDAN TO 1.44000 INCHES AT Gt EEE AND LIS 
INCHES ATMIGAS PE E Rie POTENTIAL EVAPORATION IS HIGHes ESPECIALLY IN 
THE POWDER RIVER BASIN,» AND Is SEVERAL TIMES THE 
PRECIPITATION, CONSEQUENTLY» MUCH SNOWs SURFACE WATER-s AND 
SOIL MOISTURE EVAPORATE nO) Tate ATMOSPHERE. ALLUVIUM ALONG 
IRRIGATED VALLEYS IS RECHARGED IN PART FROM IRRIGATION WATER. 
SOME MOVEMENT OF WATER BETWEEN FORMATIONS PROBABLY OCCURS IN THE 
SUBSURFACE. DISCHARGE Is MAINLY BY EVAPORATION» SEEPAGE TO 
SPRINGS AND LAKES~s» TRANSPIRATION BY PLANTS. AND PUMPAGE FROM 
WELLS. MOST GROUNDWATER DEVELOPMENT HAS BEEN FOR STOCK AND 


DOMES TACe » PURPOSES. AND WELLS ARE USUALLY DRILLED AND 
DEVELOPED: 70, SUPPLY WATERS SUFELCTENT) £ORe THESE DNEE OSES ONG THE 
QUALITY OF GROUNDWATER RANGES FROM GOOD TO HIGHLY 


MINERALIZED. DISSOLVED SOLIDS CAN BE EXPECTED. 10, BE “LES Seam 
AND FROM INTRUSIVE IGNEOUS ROCKS OF TERTIARY AGE. THE AVERAGE 
RATE OF DISCHARGE PER SQUARE MILE IS SHOWN ON A MAP FOR’ EACH 
STATION. THE FiLE LOSS ROM THE NONMOUNTAINOUS DRAINAGE 
BASINS (BELLE FOURCHE RIVER» CHEYENNE RIVER» AND THE SOUTHERN 
ANDIPGAST ERNes PARTSo" OF THE POWDER RIVER BASIN) GENERALLY ARE 
LESS THAN 0.05 CFSM (CUBIC FEET PER SECOND PER SQUARE MILE)» AND 
FROM THE MOUNTAIN STATIONS GENERALLY ARE MORE THAN O.3 CFSM. 
DISCHARGE FROM STREAMS IN THE NONMOUNTAINOUS AREAS IS GREATLY 
AFFECTED BY STORAGE IN STOCKWATER RESERVOIRS AND BY THE VARIABLE 
PATTERN OF THUNDERSTORM ACTIVITY OVER THE AREA. (KNAPP-USGS) 


A Guide to State Programs for the Reclamation of Surface Mined 
Areas. 
Imhoffs Edgar Aws Frizs Thomas O.+ and Lafeverss James R. 
U.Ss Geological Survey Carcular 7344 
During 1975 inquiries of agencies in each State and review of 
State statutes and relatea administrative codes revealed that 38 
States have established programs requiring the reclamation of 
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surface mined lands. Results of analyses of those programs’ and 
ancillary data are presented ins: (ADO A> table? (matrix)! which hais 
been designed for the notation and elaboration of information 
pertaining to the mined-area reclamation programs of the 50 
States; (2) a primer on surface mining activities and related 
reclamation practices and problemss and (3) a listing of types of 
non-Federal governnental controls anu Uicabl esa ito iTireclamations. 
Interpretations of the status and content of State programs 
suggest tChaten al thoughne fe common sithread a runs: through » State 
statutory languages administrative requirements vary from State 
to State in order to meet different natural economics socials and 
political considerations. A general trend isemseenvainy State 
programs toward the requiring of an integration. of land-use 
planning and mine plannings with increased local governmental 
involvement. 


Geology and ground-water resources of the Kaycee irrigation 
projects Johnson Countys Wyoming with a section on Chemical 
quality of the ground water by F. H. Rainwater 

Kahouts Fe. Aer 1957 

U.S. Geological Survey Water-Supply Paper 1360-E. 


Land and natural resource information and some potential 
environmental effects of surface mining of coal in the Gillette 
areas Wyoming 

Keefers We Reve and Hadleys Rez Fer 1976 

ese Geological iSurvey*Circular’ 7434) 27° ps 

Campbell Countys along the east margin of the Powder River 
Basin in northeastern Wyomings contains more coal than any. other 
Sountyvin’ the "United States. the: Forincipal deposit’ Ns “the 
Wyodak-Anderson coal bed. The bed is 50-100 feet (15-30 meters) 
thick over large areass lies less than 200 feet (60 meters) deep 
in a north-south trending strip nearly 100 miles (161 kilometers) 
long and 2-3 miles (3=So ka lome'ters)’ wide, and contains an 
estimated 15 billion tons CIS SGR bw One Iime Eric tons) o f 
subbituminouss low-sulfur coal that is presently considered to be 
accessible to surface mining. Extensive mining of this deposit 
has the potential for causing a variety of environmental impacts 
and has been a matter of much public concern and debate in recent 
years. 

An integrated program of geologics hydrologic. geochemicals and 
related studies by the U.S. Geological Survey in central Campbell 


County provides basic information about the land = and its 
resourcesSs including (1) characteristics of the landscape, C20 
properties of rocks and surface materialss C3") depth and 


thickness of coals (4) streamflows (5) depth to ground waters (6) 
quality of ground waters (7) sediment yields (8) concentrations 
of trace elements in soilss rockss coals vegetations and water, 
and (9) current land use. The data are used to analyze and 
predict some of the potential environmental effects of surface 
minings such as the extent of land disturbances nature and degree 
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of landscape modigications and disruption of surface-water and 
ground-water systems. Advance knowledge and understanding of 
these and other problems are useful in the planning and 
regulation of future leasings minings reclamations and related 
activities. 


Energy resources map of the Powder River basins Wyoming and 
Montana (Duplicated see Montana). 

Keefers We Res and Schmidts Pe. Wes 1973 

US. Geological Survey Miscellaneous Investigations Map 
I1-847-A. 


Sediment Transport and Source Areas Of Sediment and Runoffs Big 
Sandy River Basins Wyoming. 

Kirchers James E. 

U.S. Geological Survey water-Resources Investigation Report 
Sil=2 ceo lek 

A study was conducted for the resolution of sediment source 
areas in the Big Sandy River basins southwestern Wyoming. 
Suspended-sediment and bedload data were collected in order to 
determine total sediment transport at several locations within 
the basin. 

The bedload data were compared to the Einstein bedload function 
and total load data were compared to the Colby method. The 
bedload comparison showed a higher estimation of transport rates 
with Helley-Smith sampler measurements than with the Einstein 
bedload function. The Colby method yielded higher transport 
rates at high flows and lower transport rates at low flows than 
the measured total transport rate. 

The Big Sandy Reservoir acts as a control in the basin, The 
area upstream of the reservoir was interpreted separately from 
the area downstream for source-area determination. In the arid 
plains upstream of the reservoirs the amount. of sediment 
transported increased 98 percent with an increase in runoff. of 
only 1 percent. 


Water Resources of Upper Separation Creek Basins South-Central 
wyoming 

Larson, L.VR. 2) Zonmnermanss ELaAs 

Geological Surveys Cheyennes WY, Water Resources Div. 

Available from the National Technical Information Services 
Springfield» VA 22161 as PB81-224263.4 Price codes: AOS in paper 
copys AQ1 in microfiche. Geological Survey Water-Resources 
Investigations 80-854 Aprils, 1981. 69 wpe) 31Fi.ge)10° Tabsade 
Ref.» 


408 


Wyoming Wyoming 


Journal Announcement: SWRA1420 

Expected development of coal in the 85=-square-mile upper 
Separation Creek basin of south-central Wyoming will greatly 
increase the demands on water resources. Flows in Separation 
Creek are seasonal and highly variable. Streamflow is 
primarily caused by snowmelt. Very Light snowpack in the 
spring of 1977 resulted in annual runoff being only 10 percent of 
that for the previous year. Surface-water quality 15s 
variable in both time and space. Dissolved~-solids concentrations 
ranged from less than 100 to more than 14500 milligrams per 
Liter. Flushing of accumulated salts occurs during a rising 
stage. Ground water is obtainable from the Mesaverde 
Formations the Lance and Fort Union Formations, and from 
alluvium. Yietds from wells and springs are usually less than 10 
gallons per minutes though some springs flow as much as 35 


gallons per minute. Ground-water quality varies with the 
formation. Stream biota are governed by the intermittent 
nature of the stream and by habitat. Daily mean sediment 


concentrations ranged from 34 to 11,900 milligrams per Liter. 
(USGS) 


WATER RESOURCES OF THE THRUST BELT OF WESTERN WYOMING 

MENESs GoelGes_ GEASS -I WLR. 

GEOLOGICAL SURVEY» CHEYENNE, WYO. 

FOR SALE BY USGSes RESTONs VA. 22092- PRICE $2.00 PER SET. 
HYDROLOGIC INVESTIGATIONS ATLAS HA-5396 1975. 3 SHEETS» 38 Rice 

Journal Announcement: SWRAO0913 

THIS ATLAS REPORT DESCRIBES THE RESULTS OF ONE OF A 
SERIES OF WATER=RESOURCES RECONNAISSANCE STUDIES OF LARGE 
AREAS IN WYOMING BY THE U.S. GEOLOGICAL SURVEY IN COOPERATION 
WITH THE WYOMING STATE ENGINEER. Tia (PUI OSIES Que iplaHS SA eipyyy ARE 
TO OBTAIN A GENERAL KNOWLEDGE OF THE OCCURRENCEs AVAILABILITY=s 
AND QUALITY OF GROUNDWATER AND TO SUMMARIZE FLOW 
CHARACTERISTICS AND CHEMICAL QUALITY OF WATER IN MAJOR 
STREAMS IN THE THRUST BELT OF WESTERN WYOMING. THE THRUST BELT 
rs AN ELONGATEs NEARLY RECTANGULAR AREA OF ABOUT 57300 
SQ MI IN THE MIDDLE ROCKY MOUNTAIN PHYSIOGRAPHIC PROVINCE. 
THE LARGEST USE OF WATER IN THE AREA eS FOR IRRIGATION OF 
ALFALFA,» GRASS HAY » AND PASTURE TO COMPLEMENT LIVESTOCK 
GRAZING ON THE VASTLY LARGER AREAS OF FOREST AND RANGE LAND. IN 
THAT PART OF THE BEAR RIVER BASIN THAT IS IN WYOMING, AN 
ESTIMATED 58-700 ACZES WERE IRRIGATED IN 1970 CHUNTER AND OTHERS, 
1971)- ONLY ABOUT 2/000 ACRES OF THIS TOTAL WAS IRRIGATED WITH 
WATER FROM WELLS. INDUSTRIAL WATER USE IN 1970 IS ESTIMATED AT 
6 MGD WITH ABOUT 8O PERCENT 0.) F THE WATER DERIVED FROM 
SURFACE-WATER SOURCES. APPROXIMATELY TWO-THIRDS OF THE 
ESTIMATED 18,000 PEOPLE THAT LIVED IN THE STUDY AREA IN 1970 
WERE SERVED BY MUNICIPAL WATER SUPPLIES IN AFTON,» COREVTEGE? 
EVANSTON, KEMMERER, JACKSON, AND THAYNE. ESTIMATED USE IN 
1970 BY THESE MUNICIPAL SUPPLIES WAS 5.4 MGD. THREE AREAS OF 
THERMAL-WATER DISCHARGE ARE KNOWN IN THE AREA. (CWOODARD-USGS) 
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Reconnaissance of the geology and ground-water hydrology of the 
Laramie Basins Wyoming 

bat tletion’s TRS 1S oe 1950 

USS eeGceologicalmSGrve year cuter 1S07t 7 Spe 


Preliminary potentiometric-surface map showing freshwater heads 
for the lower Cretaceous rocks in the torthern Great Plains of 
Montanase North Dakotas South Dakotas and Wyoming 

tobmeyers DTH. -99980 

U.S. Geological Survey Open-File Repert 80-757. 


A PLAN FOR STUDY OF wATER AND ITS RELATION TO. ECONO IG 
DEVELOPMENT IN THE GREEN RIVER AND GREAT DIVIDE BASINS IN WYOMING 

LOWHAMs HeGWesew DEY LONGO LILES HW PETERVOK. DSFHAUS ET 

GEOLOGICAL SURVEYs CHEYENNEs WYO. 

OPENSFIKES REPORTS 76-S49,5 MAYEN 976Re 9cRPST Se FIGs 11 TAB sUI8S 
REF.» 

Journal Announcement: SWRA0924 

DEVELOPMENT OF EXTENSIVE COALs OILs GAS» TRONAs» AND OIL-SHALE 
RESOURCES AS WELL AS OTHER DEVELOPMENTS IN THE GREEN RIVER AND 
GREAT DIVIDE BASINS IN WYOMING WILL REQUIRE A PROJECTED INCREASE 
IN WATER CONSUMPTION OF 490,000 ACRE-FT PER YEAR BY 2020. 
DEVELOPMENTS OF ENERGY RESOURCES IN OTHER PARTS OF WYOMING WILL 
ALSO REQUIRE LARGE AMOUNTS OF WATER; TRANSBASIN DIVERSION OF 
GREEN RIVER WATER ue OTHER AREAS COULD TOTAL AN ADDITIONAL 
270,000 ACRE-FT PER YEAR. INC ANTICIPATION OF THIS” INCREASED 
DEMAND, WATER PLANNERS AND MANAGERS NEED MUCH MORE INFORMATION 
ABOUT AVAILABLE GROUND AND SURFACE WATERS» PRESENT QUALITY OF THE 
WATERS, AND HYDROLOGIC EFFECTS: ‘THAT “WOULD © BE? * CAUSE DimEe 
DEVELOPMENT OF ENERGY RESOURCES. inte” Woe Sic GEOLOGICAL SURVEY 1S 
CONDUCTING AN EXTENSIVE HYDROLOGIC STUDY OF THE BASINS. 
THIS REPORT SUMMARIZES THE STUDY PLAN AND DISCUSSES PARTICULAR 
METHOODS#OF CAPPROACH J OTHAT MWwOULDF eB ETT I Phz EDw aN THE STUDYS 
REGARDING WATER QUALITY. PARTICULAR ATTENTION IS BEING GIVEN 
TO TRACE METALS,» BIOLOGICAL CHARACTERISTICS, AND TREND 
ANALYSES OF SALINITY. CHANNEL-~GEOMETRY TECHNIQUES, 
DET AIUED PSTATIST LGA CO ANAIYSESY AND MATHEMATICAL MODELS ARE 
BEING APPLIED TO SURFACE-WATER SUID EELS = AN UPDATED WELL 
INVENTORY, AQUIFER TESTS.» AND BOREHOLE AND SURFACE 
GEOPHYSICAL SURVEYS ARE tEING USED IN GROUND=<WATER STUDIES. 
(WOODARD-USGS) 


An analysis of stream temperaturess Green River Basins Wyoming 

Lowhams H. Wee 1978 

U.S. Geological Survey Water-Resources Investigations 78-13. 
SOURS 7 BT491 LUUSP7 458 Tl ablesoads Reis 

This report presents a method for estimating temperatures of 
streams in the Green River Basins Wyoming. The procedure 
utilizes a regional model for estimating mean daily temperatures 
of streams at unmeasured sites. The regional model was developed 
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by describing annual temperature patterns at 43 measured sites in 


the basin and by applying the harmonic function T = M + A Csin 
SO ,0. 1ertietyC) Jeawhere: T is mean daily temperatures Ms Av and C 
are harmonic coefficients calculated from data for each 


stream-temperature-.stations and t is the day of the water year, 
Application of the above equation for estimating temperatures 
at unmeasured sites requires regionalized estimates of Ms Asv and 


Cs Regional estimates were developed with the aid of 
multiple-regression techniques» whereby the calculated harmonic 
coefficients were regressed against physical and climatic 
characteristics’ of the stream-temperature stations. Stream 


elevation was found to be a significant factor affecting water 
temperature, 

Analysis of areal and temporal variations in temperature showed 
that springss irrigation return flowss and reservoir storage were 
affecting reaches of several major streams. 


Streamflows and Channels of the Green River Basins Wyoming 

Lowhams He. We 

U.S. Geological Survey water Resources Investigation Report 
Sishts .8 Wi aPi. 

Widths Depths cross-sectional areas and velocity of streamflow 
were depicted for 51 gaged sites hy summarizing data obtained 


from current-meter discharge measurements. Using these 
at-a-station relations as a bases regional relations were then 
developed that characterize hydraulic features of streams 
throughout the study area. 

Channel size is an indication of flow magnitude, High flows 


influence channel formations and the annual peak-flow array is a 
representation of these flows. The geometric mean of this) array 
is a viable statistical index of channel-forming flows because it 
represents the relative magnitude of hig hin atiowsi & Rati gai asiiite. 
Bankfull discharge is a physical index of flows dominating 
channel formation. The magnitude of the geometric mean equates 
closely to bankfult discharges, on the average. Relations 
depicting hydraulic characteristics to a discharge equal to the 
geometric mean of annual peak flows may therefore be considered 
to be generally representative of channel conditions existing 
during bankfull discharge. The relations have application for 
predicting channel response to developments that would alter 
streamflow. 


Hydrology of Salt wells Creek--A Plains Stream in Southwestern 
Wyoming 

Lowhams He. Wes Delongs Le Ler Colliery Kz Ree Zimmermans E. A. 

Geological Surveys Cheyennes, WY. Water Resources Dives and 
Geological Surveys Tacomas WA. Water Resources Div. 

Available from the National Technical Information Service, 
Springfield» VA 22181 as PB8&2-2012114 Price codes: A0& in paper 
copys A011 in microfiche. Geological Survey wWater-Resources 
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Investigations 81-62, April 1982. 52 pv 32 Figs 2 Tabs 24 Refers 

Journal Announcement: SWRA1512 

Development of energy minerals in plains areas of Wyoming is 
expanding rapidly. Such development may affect water 
resources and hydrologic relations. of the plains, howevers 
little information exists concerning hydrologic processes for 
these areas. This report summarizes results of a hydrologic 
study made during 1975-78 of Salt Wells creeks a drainage area 
of about 5U0 square miles located southeast of Rock Springss 
Wyoming. The area is typical of arid and semiarid plains areas 


in southwestern Wyoming where mineral development is 
occurring. Salt Wells Creek is predominately an intermittent 
stream, Numerous springs in the headwaters cause small 


perennial flows in some upstream tributaries» but evaporations 
freezeups and seepage deplete these flows so that the middle and 
Lower reaches of the main channel have only intermittent flows. 
The intermittent nature of streamflow affects water 
quality. It was observed that a flushing of dissolved solids 
and suspended sediment occurs during the first flows of a runoff 
event. A striking feature of the stream is its deeply 
incised channel. The downcutting is attributed to the cummulative 
effects of: (1) a change in the relative climate, amounts of 
annual precipitation occurring as rain and snows (2) 
change in_ base level due to downstream channelizations and 
(3) changes in land use. because of the incisions erosion is 
now expanding to include intervening tributaries. (USGS) 


CHEMICAL ANALYSES OF GROUNDWATER IN THE BIGHORN BASINe 
NORTHWESTERN WYOMING 

HOW RW see Mion El. ton MELINGSig2m Grou Gre 

GEOLOGICAL SURVEYs CHEYENNEs WYO]. WATER RESOURCES ODOIV. 

WYOMING DEPARTMENT OF ECONOMIC PLANNING AND DEVELOPMENT 
BASIC“DATA REPORT» 1972. 16 Ps 1 FIGs 2 TABs 9 REF ae 

Journal Announcements: SWRAQ05S13 

A TABLE OF CHEMICAL ANALYSES OF GROUNDWATER IN THE 
BIGHORN BASIN IN wYOMING CONTAINS THE RESULTS OF 25:7 ANALYSES 
OF WATER FROM WELLS AND SPRINGS. THE ANALYSES ARE TABULATED 
BY COUNTY» AQUIFER» AND WELL NUMBER. A MAP SHOWS THE LOCATIONS 
OF WELLS AND SPRINGS SAMPLED. OF THE ANALYSES~s 87 ARE FOR 
GROUNDWATER SAMPLES CORRECTED DURING THE BIGHORN BASIN 
INVESTIGATION DURING 1969-70. MANY OF THE ANALYSES ARE FROM THE 
a Lie S: ORaeHie WATER RESOURCES D LViESHONSO Fee Heese GEOLOGICAL 
SURVEY IN CHEYENNEs WYOMING, AND HAVE BEEN PUBLISHED PREVIOUSLY. 
THE SODIUM-ADSORPTION RATIO FOR WATERS LISTED LS AN INDEX 
OF THE SODIUM HAZARD OF THE WATERS AND EXPRESSES THE RELATIVE 
ACTIVITY OF SODIUM IONS IN EXCHANGE REACTIONS WITH "SOUS 
INCLUDED IS A TABLE OF MAJOR CONSTITUENTS IN WATER AND THEIR 
EFFECTS UPON USABILITY. CWOODARD-USGS) 


Hydrology of the uppermost Cretaceous and lowermost Paleocene 
rocks in the Hilight oil fields Campbell Countys Wyoming 
Lowrys Me Ee 1973 
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U.S. Geological Survey Open-File Reports 60 p. 


Ground-water resources of Sheridan Countys Wyoming 

Lowrys Me Ewes and Cummingss Te. Rev 1966 

U.S. Geological Survey Water Supply Paper 1807+ 77 p. 

Sheridan County is in the north-central part of Wyoming and is 
an area of about 24500 square miles. The western part of the 
county is in the Bighorn Mountainss and the eastern part 1S in 
the Powder River structural basin. Principal streams are the 
Powder and Tongue Riverss which are part of the Yellowstone River 
system. The climate is semiarid, and the mean annual 
precipitation at Sheridan is about 16 inches. 

Rocks of Precambrian age ure exposed in the central part of the 
Bighorn Mountainss and successively younger rocks are exposed 
eastward. Rocks of Tertiary ages which are the most widespread, 
are exposed Githraughout-!ca ,iVargeltrparit tcof «the Powder River 
structural basin. Deposits of Quaternary age underlie the flood 
plains and terraces along the larger streamss particularly in the 
western part of the basin. 

Aquifers of pre-Tartiary aye are expcsed in the western part of 
the countys but they dip steeply and are deeply buried just a few 
miles east ‘of their outcrop. Aquifers that might yield. large 


supplies of water include the Bighorn Dolomite, Madison 
Limestones Amsden Formations and Tensleep Sandstone,: The 
Flathead Sandstones Sundance Formations Morrison Formations 


Cloverly Formations, Newcastle Sandstone, Frontier Formations 
Parkman Sandstones Bearpaw Shales and Lance Formation may yield 
small ors under favorable conditionss moderate supplies of water. 

Feu wells tapi aquifers of “pre-Tertiary » agers and these are 
nestricted to!) the) “outcrop: area. The meager data available 
indicate that the water from the Lance Formations Bearpaw Shale, 
Parkman Sandstones Tensleep Sandstone and Amsden Formations and 
Flathead Standstone is of suitable quality for domestic or stock 
purposess and that water from the Tensleep Sandstone and Amsden 
Formation and the Flathead Sandstone is of good quality for 
irrigation. Samples could not be obtained from other aquifers of 
pre-Tertiary ages so the quality of water in these aquifers could 
not be determined. 

Adequate supplies of ground water for stock or domestic use can 
be developed throughout much of the report area from the Fort 
Union and Wasatch Formations of Tertiary ages larger supplies 
might be obtained from the coarse-grained sandstone facies of the 
Wasatch Formation near Moncreiffe Ridge. Four aquifer tests were 
made at wells) tapping’ ‘formations of lv Terttary ‘ages and the 
coefficients of permeability determined ranged from 2.5 to 7.9 
gallons per day per square foot. The depths to which wells must 
be drilled to penetrate an aquifer differ within relatively short 
distances because of the lenticularity of the aquifers. Water in 
aquifers of Tertiary age may occur under Water-tables artesians 
or a combination of artesian and gas-lift conditions. 

water from the Fort Union is usabie for domestic purposess but 
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the iron and dissolved-solids content impair the quality at some 
Localities Water from othe 8Fort Union Hermatien is not 
recommended for irrigation because of sodium and bicarbonate 
content. The lwatenas (regarded ‘as "good oto sfialir? fo me ¥sitiovck) Watiaas 
Water from the Wasatch Formation generally contains dissolved 
solids in excess of the suggested domestic standardss but this 
water 1s usable ¢*%im. ithe «tabisieniee, tcif rother » suppl west The 
development of irrigation supplies from the Wasatch Formation may 
be possible in some areass but the - water» .qua lity » shou \dimaie 
carefully checked. Water of good to very poor quality for stock 
supplies is obtained-s depending upon the location. Hydrogen 
sulfides commonly present in water of the Fort Union and Wasatch 
Formationss becomes an objectionable characteristic when the 
water:is used for human consumption. 

Deposits of Quaternary age generally yield small to moderate 
supplies of water to wells. Two pumping “testsi» wene conductieds 
and the coefficients of permeability of the aquifers tested were 
38G and 1100 gallons per day per square foot. Usable supplies of 
ground water can be developed from the deposits of Quaternary 
ages principally along the valleys of perennial streams that head 
in the mountains and from terraces in the western part of the 
countys the thickest known deposit of alluvium is in the valley 
of Dutch Creeks which heads in the Powder River structural basin. 
Water from the alluvium is usable as a stock supply but has 
objectionable characteristics for domestic and irrigation use. 

Recharge to ground-water reservoirs is from precipitation and 
seepage from streams and irrigation. Recharge conditions are 
generally better in the western part of the basins where 
precipitation 1S greater and where there are more perennial 
streams and irrigated tands. Discharge from the ground-water 
reservoirs is by seepage to streamss evaporations transpirations 
and by wells and springs. 


Water Resources of the Bighorn Basins Northwestern Wyoming 

Lowrys Ms Eee Lowhams tH. tW.s Liness Goauc. 

Geological Surveys Cheyennes Wyo. Water Resources Dive 

Avia? kabile eafrom ssranchteefs Dnisteubdaions USGS, Box 25286, 
Redeimaliw st Gtemata FiDenne nasetGou. Fes0iaaas price $3.00 4 Hydrotogie 
Investigations Atlas HA-512-4 1976. 2 sheetss 47 ref.» 

Journal Announcements: SWRA1009 

This » 2-sheet map “report ineludes the» part of the Biughogs 
Basin and adjacent mountains in northwestern Wyoming. 
Water-bearing properties of the geotogic units are summarized. 
The hydrogeologic map illustrates the distribution of wells 
in the different units and: gives basic» idata ton «the scy helidsi team 
wells, depth of wells,» depth to waters and dissolved solids and 
conductance of the water. Aquifers capable of yielding more than 
1,000 gpm (Cgallons per minute) underlie the area everywhere, 
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except in the mountains on the periphery of the basin. In 1970, 
approximately 29,500 of the 40-475 people Living in the Bighorn 
Basin were served by municipal water supplies. The municipal 
supply for about 6300 of these people was from ground water. 
The natural flows of streams in the Bighorn Basin differ greatly 
due to a wide range in the meteorologics topographics and 
geologic conditions of the basin. The station locations and the 
average discharge per square mile are shown on the map and give 
an indication of the geographic variation of basin. yields. 
The maximum instantaneous discharge that has occurred at each 
Poeevoneedumningel?ts  yperiiod sof (record is |) oshown. Most of the 
runoff in the basin is from snowmelt in the mountains. 
(Woodard-USGS$) 


WATER RESOURCES OF THE LARAMIE, SHIRLEY, HANNA BASINS AND 
ADJACENT AREAS» SOUTHEASTERN WYOMING 

mowlntrs 1s 1 BSs FRUCKERs SULIT UTVs CWAHL ALK. OL. 

GEOLOGICAL SURVEYs WASHINGTON, O.C. 

HYDROLOGIC INVESTIGATIONS ATLAS HA~471, 1973. 4 SHEETS» 14 FIGs 
5 TABs 10 MAPSs 36 REF.ee 

Journal Announcement: SWRAO?722 

THE AVAILABILITY AND QUALITY OF GROUNDWATER AND FLOW 
CHARACTERISTICS AND QUALITY OF WATER IN THE MAJOR STREAMS WERE 
STUDIED IN THE LARAMIE BASINs THE SiH PRIEEY BASINs AND THE 
HANNA BASINs» ALL IN SOUTHEASTERN WYOMING. TREMENDOUS QUANTITIES 
OF WATER ARE PRESENT IN ROCKS UNDERLYING THE AREA. POROSITY, 
THERE WOULD BE IN EXCESS OF 64 ACRE-FEET OF WATER STORED IN A 
SANDSTONE 1 FOOT THICK AND 1 MILE SQUARE. GROUNDWATER SUITABLE 
IN QUANTITY AND QUALITY FOR STOCK USE IS GENERALLY AVAILABLE AT 
GEPTHS .OF »500 Fiat V ORE ESS MOST WELLS FOR WHICH DATA 
ARE AVAILABLE ARE USED FOR STOCK OR DOMESTIC SUPPLIES. 
FLOW-DURATION CURVES SHOW Y inile DISTRIBUTION OF DAILY 
DISCHARGES FOR THE RE RTO D FOR Hein] line CURIS SS ( @Ni PI ts te 
Wales OS, UN) MIO Se AP LLaMete Sc A FREE EXCHANGE OF WATER BETWEEN 
STREAMS AND FLOOD-PLAIN DER GSES TO THE EXTENT THAT ANY 
SIGNIFICANT CHANGE IN THE QUANTITY IN ONE WILL BE Rie Es GG ieerb IN 
THE OER NO AREAS WERE IDENTIFIED DURING THIS STUDY WHERE 
PERENNIAL STREAMS LOSE WATER TO BEDROCK FORMATIONS. THE 
MOST PREVALENT CONDITION Is UA ACTS i te [ey BY GHA ON SEE ARAM T E 
BASIN. THERE» THE AREAL RELATIONS OF WATER IN BEDROCK TO 
WATER IN Wate e108 (SE LARAMIE AND LARAMIE RIVERS INDICATE THAT 
BEDROCK UNDERLYING THE FLOOD PLAIN OF THESE RIVERS 1S NOT 
SUFFIC TENTLY PERMEABLE TO MEASURABLY AFFECT THE FLOW OF THE 
LARAMIE RIVER BY EITHER INCREASING OR DECREASING DISCHARGE. 
(KNAPP=-USGS) 


An Evaluation of surface-mine spoils area restoration in 
Wyoming using Rainfall Simulation. 

UGsCy A (GO RICcatanid ttay 6 ots (Dar VTING 

Eantiasumfadce sAmocesiséess OV GUS SPs ops 83575—386R 9 T976e° &) Figs® 1 
Tabs 9 Ref. 
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CHEMICAL QUALITY OF SURFACE WATER IN THE FLAMING GORGE 
RESERVOIR AREA» WYOMING AND UTAH 

MADISON» Re Jer WADDELLs K. Mo 

GEOLOGICAL SURVEYs WASHINGTONs D.C. 

GEOLOGICAL SURVEY WATER=SUPPLY PAPER 2009-Cs 1973. 18 Ps» 8 FIGs 
i (Lipsy S) isin A Teele 3.0 

Journal Announcement: SWRAG615 

THE MAJOR INFLOW TO THE FLAMING GORGE RESERVOIRs WYOMING AND 
UTAH, IS FROM THE GREEN RIVERs WHICH CONTRIBUTES AN AVERAGE OF 
81% OF THE WATER AND S9% OF THE INFLOW LOAD OF DISSOLVED 
SOPUDS< TOGETHER=s BLACKS FORK AND HENRYS FORK CONTRIBUTE ABOUT 
16% OF THE WATER AND ABOUT 23% OF THE DISSOLVED~SOLIDS 
LOAD, WHEREAS MINOR TRIBUTARIES CONTRIBUTE APPROXIMATELY 3% OF 
THE TOTAL INFLOW WATER TO THE RESERVOIR, BUT ABOUT 18% OF THE 
TOTAL INCOMING LOAD OF DISSOLVED SOLIDS. THE CONCENTRATION OF 
DISSOLVED SOLIDS IN CONCENTRATION OF THE 1962-66 INFLOW. THE 
INCREASED CONCENTRATION iS DUE MOSTLY TO LEACHING OF 
MINERALS FROM THE RESERVOIR BOTTOM. THE MAJOR DIFFERENCE 
BETWEEN THE CHEMICAL COMPOSITION OF THE INFLOW DURING 1963-66 
AND THAT OF THE RESERVOIR IN 1966 IS AN INCREASE IN SULFATE AND 
A DECREASE IN BICARBONATE. IMPOUNDMENT CAUSED THE CONCENTRATION 
OF DISSOLVED SOLIDS IN THE RIVER SYSTEM TO INCREASE BY ABOUT 32%. 
EVAPORATION ACCOUNTED FOR AN 


Geology and coal resources of the Buffalo-Lake DeSmet areas 
Johnson and Sheridan Countiess Wyoming 

Mapels We. Jer 1959 

U.S. Geological Survey Bulletin 1078, 148 p. 


Preliminary reconnaissance of the southern Powder River Basin 
Uranium districtSs Wyoming 

Maries Je Res Ruckers Se. Jev Freudenthals P. Bes and Ringens B. 
He 

U.S. Geological Survey Water-Resources Investigations. 


Mississippian rocks in the Laramie Ranges Wyoming and adjacent 
areaSe jin short papers in geology and nydrologys Article 66 

Maughans E. Kes 1963 

U.S. Geological Survey Professional Paper 475-C» p. C23. 


Preliminary map showing freshwater heads for the Mission Canyon 
and Lodgepole Limestones ana equivalent rocks of Mississippian 
age in the Northern Great Plains of Montanas North and South 
Dakotas and Wyoming (Duplicated see Montana). 
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Millers, We. Res and Strauszs Se Aes 1981a. 
U.S. Geoloyical Survey Water-Resources Investigations Open-File 
Map 80-729, 1 sheet. 


Preliminary map showing freshwater heads for the Red River 
Formations Bighorn Dolomites and equivalent rocks of Ordovician 
age in the Northern Great Plains of Montanas North and South 
Dakotas and Wyoming. (Duplicated see Montana). 

Millers We. Res and Strauszse Sez Aer 19806 

U.S. Geological Survey Water-Resources Investigations Open-File 
Map 80-730 1 sheet. 


Reconnaissance of the geology and ground-water resources in the 
Cheyenne River drainage basin in northern Converse Countys 
Wyoming 

Morrisse De Aes 1956 

U.S. Geological Survey Open-File Report 14 p. 


Preliminary report of ground water from an underground coal 
gasification experiments Hannase Wyoming 

Peters Ke. De 

U.S. Geological Survey Open-File Report. 


Subsurface geology and porosity distributions Madison Limestone 
and underlying formationss Powder River Basins northeastern 
Wyoming and southeastern Montanas and adjacent areas 

Petersons Je Ass 1978 

U.S. Geological Survey Open-File Report 78-7834 9 p. 


Stratigraphy and sedimentary facies of the Madison Limestone 
and associated rocks in parts of Montanas North Dakotas South 
Dakotas Wyomings and Nebraska. 

Petersons Je Aes 1981 

U.S. Geological Survey Open-File Report 81-642, 92 p. 


An Empirical Method for Determining Average Soil Infiltration 
Rates and Runoffs Powder River Structural Basins Wyoming. 

Rankl, ste Ge 

U.S. Geological Surveys Water Resources Investigation Report 
Bi-7Os7 GS Ps 

This report describes a method to estimate infiltration rates 
of soils for use in estimating runoff from small basins. 

Average rainfall intensity is plotted against storm duration on 
log-log paper. ALL rainfall events are designated as having 
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either runoff or nonrunoff. A power-decay-type curve is visually 
fitted to separate the two types of rainfall events. This 
separation curve is an incipient-ponding curve and its equation 
describes infiltration parameters for a soil. 

For basins. with mote than tone wsoit complex, only the 
incipient-ponding curve for the soil complex with the lowest 
infiltration rate can be defined using the separation technique. 
Incipient=ponding curves for soils with infiltration rates 
greater than the lowest curve are defined by ranking the soils 
according to their relative permeabilities and optimizing the 
curve position. 

A comparison of results for six basins produced computed total 
runoff for all events used ranging from 16.6 percent less to 263 
percent more than measured total runoff. 


Rainfall and Runoff Data from Small Basins in Wyoming 

Rankls J. Ges Barkers De. S. 

Geological Surveys Cheyennes WY. Water Resources Div. 

Wyoming water Planning Programs State Engineer's Offices 
Cheyennes Report No. 174 November 1977. 195 ps 2 figs 9 ref.» 

Journal Announcement: SWRA1116 

Data for 392 rainfall and runoff occurrences in Wyoming are 
tabulated for years 1965 to 1973 for smalls ephemeral streams 
having drainage areas of less than 11 square miles. 
Precipitation and discharge datas in 5-minute incrementss are 
given. for 392 flow events in 22 small-drainage basins. The data 
were collected for use in design of drainage structures for 
highways crossing ephemeral streams with small drainage areas. 
(Woodard-USGS) 


Ground-Water Levels in Wyoming 1940-1971. 

Ringens Bruce H. 

Punlication of the Wyoming State Engineer and Wyoming 
Department of Economic Planning and Development Prepared by the 
UeS«sGeological Surveys: -629 Rere25 Lliusssceuetabiles ahenet. 

Report contains water-level measurements made in observation 
wells in Wyoming by the U.S. Geological Survey and cooperative 


state and Federal agencies during the period 1940-71. The data 
are listed by counties. Maps showing locations of the 
observation wells are included. Aquifers tapped by the 


observation wells are identified, 


Records of Ground-Water Levels in Wyomings 1972-73. 

Ringens Bruce H. 

Publication of the wyoming State Engineer and Wyoming 
Department of Economic Planning and Development Prepared by the 
UeS. Geological Survey. 1655P.andtuitlussagh Tabbesad eket. 

This report contains tables of water-level measurements made in 
observation wells in Wyoming by the U.S. Geological Survey in 
cooperation with State and Federal agencies during the period 
1.9.7 2m ES The data are Listed boyy eGO.Unt whe si. Maps showing 
locations of the observation wells are included. Aquifers tapped 
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by the observation wells are identified. 


Effect on Sediment Yveld and Water Quality of a 
Nonrehabilitated Surface Mine in North-Central Wyoming 

Ringens Be. Hes Shownse Le Mer Hadleys Re Fes Hinkleysy Te. K. 

Geological Surveys Cheyennes WY. Water Resources Dives and 
Geological Surveys Lakewood, CO. Water Resources Div. 

Available from the National Technical Information Services 
Springfield» VA 22161 as PB-299 868-4 Price codes: AQ2 in paper 
Copy, ADT *in”™ microfiche. Geological Survey Water-Resources 
fmverstigations 79-477 1979. «23ups" Feige ¢oTabs SoRef.+ 

Journal Announcements: SWRA1303 

Sediment and chemical quality of water data were collected 


from two adjacent drainage basins in northern Wyoming to 
compare hydrologic differences between an undisturbed basin and 
a surface~mineds virtually unrehabilitated basin. Rate of 


sediment accumulation in a pond in the basin that was surface 
mined for coal and left unrehabilitated was over 11 times greater 
than in a pond..in the adjacent unmined basin. The 
additional sediment came primarily from barren high walls and 
roughly graded spoils. No sediment was yielded = from ungraded 
spoil rows that drained to closed depressions. Most 
sediment yielded from the two basins was trapped in the two 
ponds. The chemical composition of materials from slopes, 
channels» and pond bottoms of the two basins were similar, 
howevere concentrations of dissolved and suspended matter in 
waters of the two ponds were different. Low concentrations of 
dissolved chemical constituents in the pond water below the 
unmined basin suggest surface runoff as the source. Higher 
concentrations of dissolved chemical constituentss notably 
calciums magnesiums and sulfate, in pond water below the 
mined area suggest yround-water discharge as the source. Sediment 
PreUdeeyas Bat tbetter Pindicator ofethe effects of disturbance on 
mined areas than chemical quality of water. (Woodard-USGS) 


Coal of Laramie Basins Wyoming 
Siebenthals C.~ Ew«s 1907 
WeseeceotogicaleSurvey Bulletin 316-bs p. 261-263 


Permit requirements for development of energy and other 
selected natural resources for the State of Wyoming. 

Smith>eus (FS 919810 

U.S. Geological Survey Open-File Report 81-1287, 60 p. 


Coal-Resource Development alternativess residuals management, 
and impacts on the Water Resources of the Yampa River Basins 
Colorado and Wyoming. Paper presented at symposium on water 
resources and Fossil Fuel productions held in Dusseldorf, 
Germanys September 7-84 1976. 

Steeles T. Dav 1976 
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International Water Resources Associations 1976. 14.p. Inbige 
1 Tabs 17 Ref. 77-04994. 


An overview of River-Basin assessment techniques in an 
energy-impacted region--Yampa River Basins Colorado and Wyoming. 

Steeles T. Deas 1979 

VOl.E Ss Notesove Re 151-171. 1979, 10 Figs: 2 Tabs 29+ eReie 
80-0195e2. 


AN ENVIRONMENTAL ASSESSMENT OF IMPACTS OF COAL DEVELOPMENT ON 
THE WATER SOURCES OF THE YAMPA RIVER BASIN,» COLORADO AND 
WYOMING=-PHASE-1 WORK PLAN (Duplicated see Colorado). 

STEELEs T. Des BAUERs Dw Pits WENTZse De Aes WARNERs Je We 

GEOLOGICAL SURVEYs DENVER» COLO. 

OPEN-FILE REPORT 76-3675 MAY 1976. 17 Ps 2 FIGs 3 TABs 11 REFee 

Journal Announcement: SWRA0919 


The Yampa River Basins Colorado and Wyoming--~a Preview 
to Expanded Coal-Resource Development and its Impacts on Regional 
Water Resources. (Duplicated see Colorado). 

Steeles T. Des Bauers D. Pes Wentzse De Aes Warners Jo We 

Geological Surveys Lakewoods CO. Water Resources Div. 

Available from the National Technical Information Service, 
Springfields VA 22161 as PB-300 8154 Price codes: AO? in paper 
COPpYs AQ1” Pine gm iceodt i ches Geological Survey Water-Resources 
Investigations 78-126, September: .1979...133%p, 35.-Figs 1é6nthabe 
124 Ref.e 

Journal Announcements: SWKA1307 


Assessment of impacts of proposed coal=-resource and related 


economic development on water resourcesSs Yampa River basins 
Colorado and Wyoming - A summary. 

Steeles T. Des and Hilliers, D. Eee (compilers and editors), 
1981 

U.S. Geological Survey Circular 839, 56 p. 

Expanded mining and use of coal resources in the Rocky Mountain 
region of the western United States will have substantial impacts 
on water resourcess environmental amenitieSs and social and 
economic conditions. The U.S. Geological Survey has completed a 
3-year assessment of the Yampa River basins Colorado and Wyoming, 
where increased coal-resource development has begun to affect the 
environment and quality of life. ECONOMVC em Oro)eGct rons at the 
cverall effects oft coal-resource development were used to 
estimate water use and the types and amounts of waste residuals 
that need to be assimilatedq into the environment. Based in part 
upon these projectionss several physical-based models and other 
semiquantitative assessment methods were used to determine 
possible effects upon the basin's water resources. 
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Depending on the magnitude of mining and use of coal resources 
mmenethnerarbasin, var vestamated “07 *to'2.7) million tons (0.6 to 2.4 
million metric. tons) of waste residuals may be discharged 
annually into the environment by coal-resource development and 
associated economic activities. If the assumed development of 
coal resources in the basin occurse annual consumptive use of 
waters which was approximately 142,000 acre-feet (7 Se etal on 
cubic meters) during 19754 may almost double by 1990. In a 
related analysis of alternative cooling systems for 
coal-conversion facilities» four to five times as much water may 
be used consumptively in a wet-towers cooling=-pond recycling 
system as in once-through cooling. An equivalent amount of coal 
transported by slurry pipeline would require about one-third the 
water used consumptively by once-through cooling for in-basin 
conversion. 

Current conditions and a variety of possible changes in_ the 
water resources of the basin resulting from coal-resource 
development were assessed. HKasin population may increase by as 
much as threefold between 1975 and 1990. Volumes of wastes 
requiring treatment will increase accordingly. Potential 
problems associated with ammonia-nitrogen concentrations in the 
Yampa River downstream from Steamboat Springs were evaluated 
using a waste-load assimilative-capacity model. Changes in 
sediment loads carried by streams due to increased coal mining 
and construction of roads and buildings may be apparent only 
locallys projected increases in sediment loads relative to 
historic loads from the basin are estimated to be 2 to 7 percent. 

Solid-waste residuals generated by coal-conversion processes 
and disposed of into old mine pits may cause widely dispersed 
ground-water contaminations based on simulation-modeling results. 
Projected increases in year-round water use will probably result 
in the construction of several proposed reservoirs. Current 
seasonal patterns of streamflow and of dissolved=-solids 
concentrations in streamflow will be altered appreciably by these 
reservoirs. Decreases in time-weighted -mean-annual dissolved- 
solids concentrations of as much as 34 percent are anticipated, 
based upon model simulations of several configurations of 
proposed reservoirs. 

Detailed statistical analyses of water-quality conditions in 


the Yampa River basin were made. Regionalized maximum 
water-quality concentrations were estimated for possible 
comparison with future conditions. Using Landsat imagery and 


aerial photographss potential remote-sensing applications were 
evaluated to monitor land-use changes and to assess both = snow 
cover and turbidity levels in streams. The technical information 
provided by the several studies of the Yampa River basin 
assessment should be useful to regional planners and resource 
managers in evaluating the possible impacts of development on the 
basin's water resources. 
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AN ENVIRONMENTAL ASSESSMENT OF IMPACTS: OF COAL DEVELOPMENT 
ON THE WATER RESOURCES OF THE YAMPA RIVER BASINe COLORADO AND 
WYOMING=--PHASE=II WORK PLAN. (DUPLICATED SEE COLORADO). 
STEELE Trey edie 3 SAMES ollie. YE I PeAUERA e018 Fs 
GEOLOGIGAIE SUR VENZaIDEIN VERZE GOlOr 
OPEN~FILE REPORT 62368 MAY 1976. 33 Pw 2 FIGs 2 TAB>: 60° REA 
Journal Announcements: SWRAU921 


Ground-Water Levels in Wyomings 1977. 

Stevenss Marvin D. 

U.S. Geological Survey Open-File Report 78-605. 

Ground-water levels are measured periodically in a network of 
observation wells in Wyomings principally in areas where ground 
water is used for irrigation or municipal purposes. In areas of 
heavy ground-water pumpages mass measurements of water levels are 
mades usually in Januarys Februarys or Marche. HoOwevers sometimes 
weather conditions prevent reaching some wells until April. The 
time selected for measuring is when recovery of water levels from 
pumping effects. of the previous irrigation season is virtually 
complete. These water-level measurements indicate changes in 
ground-water storage when compared with previous measurements. 
Water levels measured tn about 240 wells during the first 4 
months of 1978 were compared with measurements made during the 
Same period in 1977 to give the net change in water levels for 
this period. These net changes along with depth to water in 1978 
are shown in tables and on maps. 

Water levels were measured periodically in about 290 wells for 
a total of about 1150 measurements in 1977. Twenty-three wells 
were equipped with water-stayge recorders in 1977. Hydrographs of 
most wells in the observation-well network were made using 
periodic measurements or the highest water levels recorded for 
the first and fifteenth day of each month for those wells 
equipped with water-stage recorders. 

Five previous reports of ground-water levels in Wyoming were 
compiled by the U.S. Geological Survey (Ringens, 19737 Riingeine 
1974; Ballance and Freudenthals 1975- Ballance and Freudenthal, 
19764 and Ballance and Freudenthals 1977), 


POTENTIAL OF MADISON GROUP AND ASSOCIATE Ds ROIEKSs 7 08S UPRIPiiRY 
INDUSTRIAL WATER NEEDS» POWDER RIVER BASINse WYOMING AND MONTANA 

SWENSON» Fe. Aw 

GEOLOGICAL “SURV EW) DENVERZeGOL Or 

IN: WATER RESOURCES PROBLEMS RELATED TO MINING: AMERICAN WATER 
RESOURCES ASSOCIATION PROCEEDINGS SERIES NO 18% P 210-218, JUNE 
1OP4EO (SHE GSe CR REER 

Journal Announcements: SwRAUID2 

A LARGE PART OF THE NATION*S ENERGY RESERVES ARE IN THE COAL 
DEPOSITS OF THE POWDER RIVER BASIN IN WYOMING AND MONTANA. ONE 
OFT Heats eM hielENiGMEAG TW ORIS HOF INDUSTRIAL DEVELOPMENT OF THESE 
GREAT ENERGY RESERVES gS THE AVAILABILITY OF WATER. 
SURFACE-WATER SURIPISLES THAT HAVE NOT BEEN APPROPRIATED FOR 


422 


Wyoming Wyoming 


OTHER USES WITHIN THE BASIN ARE LIMITED. A RECONNAISSANCE STUDY 
BEGANUMINGSULY 197S9TO, ASSESS THES POTENTIAL OFV THE MADISON GROUP 
AND OTHER DEEP CARBONATE AQUIFERS TO SUPPLY WATER NEEDS FOR 
ENERGY DEVELOPMENT OF THE POWDER RIVER STRUTURAL BASIN THAT LIES 
BETWEEN 3 THE) | BLACK HILLS AND THE BIGHORN-PRYOR MOUNTAINS-, 
EXTENDING FROM ABOUT CASPER, WYOMINGe TO THE YELLOWSTONE RIVER 
IN MONTANA. MAPS HAVE BEEN PREPARED OF THIS AREA SHOWING 4) 
THICKNESS OF MADISON GROUPs Pius ADDITIONAL CARBONATE 
AQUIFERS UNDERLYING AND IN HYDROLOGIC CONTINUITY WITH 
MADISON,» (2) STRUCTURE CONTOURS SHOWING TOP OF MADISON GROUP, 
(3) POTENTIOMETRIC MAP SHOWING THE HEIGHTS TO WHICH WATER WILL 
RISE IN TIGHTLY CASED WELLS BOTTOMED IN THE MADISON AND OTHER 
CARBONATE AQUIFERS» AND (4) ASGGMAP SSHOWING QETNESWLOFR DP EQUAL 
DISSOLVED-SOLIDS CONCENTRATION IN WATER FROM THE CARBONATE 
AQUIFERS. ABOUT 40 WATER WELLS, SOMES SYLERDINGGUMORE, eTHAN 
9,000 GALLONS PER MINUTE» WITH MAXIMUM DEPTHS EXCEEDING 10/000 
SECLSHAVENBEENS COMPLETED. Y .THE® GOODOe QUALITY OF® THES ss WATER (FOR 
EXAMPLE» 860 MILLIGRAMS PER LITRE DISSOLVED SOLIDS IN WATER FROM 
A DEPTH OF 8/000 FEET AND 8U MILES FROM AREA OF RECHARGE) TENDS 
TO INDICATE ©GOODe CIRCULATION OF WATER. ET APPEARS THAT 
SIGNFICANT QUANTITIES OF WATER CAN BE MADE AVAILABLE FROM THESE 
DEEP AQUIFERS FOR INDUSTRIAL DEVELOPMENT OF THE ENERGY RESERVES 
OF THIS AREA. (WOODARD-USGS) 


Land and Coal ownership in the Gillette areas Wyoming. 

URSerGeotogical’ Surveys 1973 

U.S. Geological Survey Miscellaneous Investigations Map 
1-848-B. 


Stripping coal deposits of the northern Great Plainss Montana, 
wyomings North Dakotas and South Dakota. 

U.S. Geological Surveys 1974 

U.S. Geological Survey Miscellaneous Field Studies Map MF-590-, 
1 sheet. 


Plan of study of the hydrology of the Madison Limestone = and 
associated rocks in parts of Montana, Nebraska, North Dakotas 
South Dakotas and Wyoming. 

U.S. Geological Surveys 1975 

U.S. Geological Survey Open-File Report 75-6314 57 p. 


Coal Fields of east-central Carbon Countys Wyoming. 
WeatchaiA. CevnihI0? 
U.S. Geological Survey Bulletin 316-Ds p. 244-260. 


Reconnaissance of the geology and ground-water resources of the 
Pass Creek Flats areas Carbon Countys Wyoming. 
Vishers F. Neo 1952 
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ULS. Geological’ Survey Car cular’ 11s6 A9e pr. 


Physicals Chemicals and Biological Relations of Four Ponds in 
the Hidden Water Creek Strip-Mine Areas Powder River Basines 
Wyoming 

Wangsnesss De Je 

Geological Surveys Cheyennes WY. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as PB-273 Si2s Price codes: AOQ3 in paper 
copys AQ1 in microfiche. water-Resources Investigations 77-/72,s 
JULYT 197764 BAS Loo? MST gene 9aitlabist = 1 Sere tir 

Journal Announcements: SWRA1109 

The Hidden Water Creek area in Wyoming was mined from 1944 
to 1955 and abandoned, The open pits filled with water and 
pond-type ecosystems developed. Light was transmitted to greater 
depths within two control ponds located outside the mine area. 
The Lower Light transmittance in the ponds within the mined area 
probably was dues ines pants to the greater number. of 
phytoplankton cells. Al sos unconsolidated soil material 
within the mine area was observed to slough off the pond banks, 
which could add to the concentration of suspended sediments. 
Dissolved oxyygen concentrations were lower in the ponds within 
the mined area. Most of the major ions (calciums, magnesiums 


sulfate, and sodium) were present in greater concentrations in 
the ponds within the mined area. Higher concentrations) of 
bicarbonate and total hardness were in the water within 


the mined area. Biological communities were less diverse and 
chemical concentrations fluctuated more in the mined area than 
in the ponds outside the mined area. (Woodard-USGS) 


Physicals chemicals and biological relations in ae potential 
coal surface-mine areas Clear Creek Drainages Powder River Basins 
Wyoming 

wangsnesSs D. J. 

U.S. Geological Survey Open-File Report (author transferred - 
rough draft not completed). 


Biological reconnaissance of the Powder River structural basins 
wyoming 

Wangsnesss De. Jes 

U.S. Geological Survey Open-File Report (author transferred - 
rough draft not completed). 


Geology and ground-water resources of the Kaycee areas Wyoming 
warners De Asso 1947 


U.S. Geological Survey Open-File Reports 9 p. 
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Ground-water reconnaissance of the Great Divide and Washakie 
Basins and some adjacent areass southwestern Wyoming 

Welders G. Eer and McGreevys Le Jer 1966 

U.S. Geological Survey Hydrologic Investigations Atlas HA-219- 
s0sp.2 3 sheets. 


GROUNDWATER RECONNAISSANCE OF THE GREEN RIVER BASINs 
SOUTHWESTERN WYOMING 

WELDER» GEORGE E. 

GEOLOGICAL SURVEYs WASHINGTONs D.C. 

FOR SALE BY U GEOLOGICAL SURVEYs WASHINGTON, dC 
20242-PRICE $1.00. GEOLOGICAL SURVEY HYDROLOGIC INVESTIGATIONS 
ATLAS HA-290. 3 SHEETS» 1968. TEXT» 6 FIGs S MAPs 2 TABLs 

Journal Announcement: SWRAU412 

THIS REPORT» CONSISTING OF A HYDROLOGIC ATLAS OF 5S MAPS ON 2 
SHEETS AND A SEPARATE TEXT, DESCRIBES THE OCCURRENCE AND 
QUALITY OF GROUNDWATER IN THE GREEN RIVER STRUCTURAL BASIN OF 
WYOMING. SOME GENERAL INFORMATION RELATIONSHIP OF 
GROUNDWATER TO SURFACE WATER IN PARTS OF THE BASIN. THE AREA 
CONSISTS OF APPROXIMATELY 10,000 SQUARE MILES» WHICH IS ABOUT 
60% OF THE WYOMING PART OF THE GREEN RIVER DRAINAGE BASIN. THE 
ROCKS THAT UNDERLIE THE AREA RANGE IN AGE FROM PRECAMBRIAN TO 
RECENT. ROCKS AT THE SURFACE ARE DIVIDED AS FOLLOWS: Bic OF 
TERTIARY AND QUATERNARY AGEs 2% OF PALEOZOIC ANC MESOZOIC AGEs 
AND 16% OF PRECAMBRIAN AGE. RECHARGE TO GROUNDWATER 
RESERVOIRS Ls MAINLY BY SEEPAGE FROM PRECIPITATION AND STREAMS. 
YIELDS OF MOST WELLS RANGE FROM ABOUT 10e4 0561 00 GPM. THE 
QUALITY OF GROUNDWATER RANGES FROM VERY POOR TO EXCELLENT WITH A 
RANGE OF DISSOLVED SOLIDS FROM LESS THAN $00 TO MORE THAN 
3,500 PPM. THE WATER IN MOST OF THE PERENNIAL STREAMS CONTAINS 
LESS THAN 500 PPM TOTAL DISSOLVED SOLIDS. TWO EXCEPTIONS ARE 
THE REACHES OF BIG SANDY CREEK BELOW THE EDEN-~FARSON IRRIGATION 
PROJECT AND BLACKS FORK BELOW THE LYMAN IRRIGATION PROJECT. 
TOTAL DISSOLVED SOLIDS IN THE SURFACE WATER OF Wallis Sie 
REACHES GENERALLY EXCEED 14500 PPM. (WOO DARD-USGS) 


Analysis of Stream Quality in the Yampa River Basins Colorado 
and Wyoming. (Duplicated see Colorado). 

Wentzs De. Aes Steeler To. VD. 

Geological Surveys Lakewood, CO. Water Resources Div. 


Available from the National Technical Information Services 
Springfields VA 22151 as PB&1-108904, Price codes: A0&8 in paper 
copys AQ1 in microfiche. Geolgical Survey Water-Resources 


Investigations 80-8 April 1980. 161 ps 80 Fige 17 Tabs 59 Ref.» 
Journal Announcements: SWRA1404 


Ground-water Resources and Geology of Niobrara Countys Wyoming. 
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Whitcombds Harold A. 

U.S. Geological Survey Water Supply Paper 1788. 

Niobrara County occupies an area of about 2600 square miles in 
east-central Wyoming. The region lies in the western part of the 
High Plains and is characterized by rolling grasslands» isolated 
low mountainss and tocal baulands. The climate is typical of the 
northern High Plains--a region of low precipitations high rate of 
evaporations and a wide range in temperature. The economy of 
Niobrara County is based principally on ranching and farming. 

The rocks exposed in Niobrara County are mostly sedimentary 
deposits that range in age from Cambrian to Recent. Igneous’ and 
metamorphic rocks of Precambrian age crop out in the core of the 
HartvitlVed UplAMt SneVitihe » sogthicent nay tpar tee of tune county. 
Throughout much of the areas older rocks are overlain by deposits 
of Late Cretaceous and Tertiary age. Aquifers of pre-Cretaceous 
age yenerally lie too deep to be considered potential sources of 
ground water in the area. 

The 150 to 300 feet of interbedded sandstone and shale that 
composes the basal unit of the Cretaceous System in Niobrara 
County is designated as the Inyan Kara Group in the northern part 
of the report area and the Cloverly Formation in the southwestern 


pamths Although the correlation between these formations has not 
been established» they are believed by some authors to be 
Lithoyenetic equivalents. In this reports the Inyan Kara Group 


and the Cloverly Formation are considered to be ae single 
hydrologic unit having similar water-bearing characteristics. 
The Inyan Kara Group and Cloverly Formation yield small 
Quantities of water to domestic and stock wells drilled in or 
near areas of outcrop and moderate quantities to wells supplying 
the Lance Creek oil field. The water 1s generally under artesian 
pressures and one of the Lance Creek wells flowed when completed. 

The inyan Kara Group is overlain by as much as 4-500 feet of 
principally shale and claystone of Cretaceous age. These 
deposits are not considered to be water bearing except for small 
quantities of water that might be obtained from the Newcastle 
Sandstone where It crops out on the eastern flank of the Old 
Woman anticline. 

The Fox Hills Sandstone of Late Cretaceous age yields small 
quantities o f water to stock and domestic wells inieeme 
northeastern part of Niobrara County. The water 1S under 
artesian pressures and wells drilled along the western border of 
the outcrop might flow. The generally steep dip of the beds 
causes the formation to Lie at progressively increasing depths 
west of the Fox Hills-Lance contact. The formation is about 500 
feet thick in the southern part of the outcrop and apparently 
thins northward. 

The Lance Formation cf Late Cretaceous age and the Fort Union 
Formation of Paleocene age are the principal sources of stock and 
domestic water in the northwestern part of Niobrara County. In 
most areass the yield to wells may be expected to increase with 
depth and the number of water-bearing beds penetrated. The 
thickness of the formations increases from a thin eroded edge 
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along the east margins of their outcrops to an estimated combined 
thickness of about 4,000 feet at the county Line between Niobrara 
and Converse Counties. 

The White River Group of Oligocene ages which unconformably 
overlies older rocks ranging in age from Early Cretaceous to 
Paleocenes yields small quantities of water to stock and domestic 
wells in the central part of the report area. Larger quantities 
might be obtained from coarse channel deposits that occur at some 
places in the formation. The thickness of the White River Group 
ranges from a thin edge overlapping older rocks to about 550 feet 
in the eastern part of the outcrop area. 

The Arikaree Formation of Miocene age is the only known source 
of large quantities of ground water in Niobrara County. lt 
yields water to many stock and domestic wellss 16 irrigation 
wellss and the wells supplying the communities of Lusk and 
Manville. Most of the irrigation wells are capable of yielding 
acemuchwas e500:«gpm .Cgallons per. minute), .and..several. would 
probably produce 1/000 gpm with suitable pumping equipment. Even 
larger yields may be expected fron wells penetrating greater 
Saturated thicknesses of the aquifer. The Arikaree is thin where 
it wedges out against the Hartville uplift but 1s estimated to be 
600 to 700 feet thick in the vicinity of the Nebraska State line. 

The Alluvial deposits of Quaternary age in the valleys of the 
Cheyenne River and tance Creek yield water to a few stock and 
domestic wells and to several irrigation wells. These deposits 
are the principal potential source of ‘moderate to large 
quantities of ground water in the northern part of Niobrara 
County. Reported yields of irrigation wells range from 170 to 
300 gpms and wells of larger capacity probably can be developed 
in some areas. The thickness of the alluvium ranges from a few 
feet in the upper reaches of Lance Creek to a reported 100 feet 
near the confluence with the Cheyenne River. 

Most of the water utilized in Niobrara County is obtained from 
drilled wells because surface-water supplies are ephemeral = and 
unpredictable. Some water is pumped for irrigation from Lance 
Creek and the Cheyenne River during periods of intermittent flow, 
and perennial flow in the Niobrara River provides water for 
irrigation along the lower reaches in Niobrara County. In most 
areas the pumpage of ground water could be increased appreciably 
without noticeably affecting water levels or seriously decreasing 
the quantity of water in storage. 

Recharge to the ground-water reservoir is principally from 
precipitations which averages about 15 inches per year in 
Niobrara County. Recharge to the Arikaree Formation has been 
@stimatedta be only about «0333 sinch- per ‘years probably. a 
somewhat smaller amount reaches the ground-water reservoir in the 
finer grained rocks underlying most of the northern part of the 
GOUNITY e 

Ground=-water discharge in Niobrara County is principally by 


underflow through the aquifers. Smaller quantities are 
discharged by springs) and seeps-e evapotranspirations and 
discharge from wells. Approximately 5 to 8 million gallons of 
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water per day moves as underflow through the Arikaree Formation 
eastward across the Nebraska State line. Appreciably larger 
quantities of ground water probably move westward through the Fox 
Hills Sandstone and the Lance and Fort Union Formations into the 
Powder River Basin. A study of the use of ground water by 
cottonwood trees along Lance Creek indicates that at least 4 
million gallons of ground water is withdrawn daily from alluvial 
Geposits. 


Ground-Water Resources and Geology of Northern and Central 
Johnson Countys Wyoming. 

Whitcomb, Harold Ass Cummingss Te. Rays and McCulloughs Richard 
A. 

U.S. Geological Survey Water-Supply Paper 1806. 

Northern and central Johnson Countys Wyoes 1S an area of about 
2/600 square miles that lies principally in the western part of 
the Powder River structural basin but also includes the east 
flank of the Bighorn Mountains. Sedimentary rocks exposed range 
in age from Cambrian to kecent and have an average total 
thickness of about 16-900 feet. Igneous and metamorphic rocks of 
Precambrian age crop out in the Bighorn Mountains. Rocks of 
pre-Tertiary ages exposed on the flanks and in the foothills of 
the Bighornss dip steeply eastward and lie at great depth in the 
Powder River basin. The rest of the project area is underlain by 
a thick sequence of interbedded sandstones siltstones and shale 
of Paleocene and Ecocene age. Owing to the Regional structures 
most aquifers in Johnson County contain water under artesian 
pressure. 

The Madison Limestone had not been tapped for water in Johnson 
County at the time of the present investigation (1963). but 
several wells in eastern big Horn and Washakie Countiess on the 
west flank of the Bighorn Mountainss reportedly have flows 
ranging from 14100 to 2,800 gallons per minute. Comparable 
yields can probably be obtained from the Madison in Johnson 
County in those areas where the limestone is fractured or 
cavernouS. The Tensleep Sandstone reportedly yields 600 gallons 
per minute to a pumped irrigation well near its outcrop in the 
southwestern part of the project area. Several flowing wells tap 
the formation on the west flank of the Bighorn Mountains. The 
Madison Limestone and the Tensleep Sandstone have Limited 
potential as sources of water because they can be developed 
economically onty in a narrow band paralleling the Bighorn 
Mountain front in the southwestern part of the project area. 

Overlying the Tensleep Sandstone is about 6/000 feet of shales 


siltstone, and fine-grained sandstone thats? with Jae itep 
exceptionss normally yields only small quantities of water to 
wells. The Cloverly Formation and the Newcastle Sandstone may 


yield moderate quantities of water to wellss buts in some areass 
properly constructed wells tapping both formations might yield 
large quantities of water. The Shannon Sandstone Membder of the 
Cody Shale will probably yield only small quantities of water to 
wells, but it 1s the best potential source of ground water in the 
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stratigraphic interval between the Newcastle and Parkman 
Sandstones. 

The Parkman Sandstone and the Lance Formation yield water to 
relatively shallow wells principally in the southwestern part. of 
the project area. The Fort Union Formation yields adequate 
supplies of water for stock and domestic use from relatively 
shallow wells near its outcrop almost everywhere in the county. 
A few deep wells tap the Fort Union along the Powder River valley 
in the northeastern part of Johnson County. Some of these wells 
flows but their flows rarely exceed 10 gallons per minute; 
larger yields could be undoubtedly be obtained by pumping. 

The Wasatch Formation is the principal source of ground water 
in Johnson County. Tteeey vetids adequate supplies to many 
relatively shallow stock and domestic wellss some of which flow, 
but much larger yields probably would require pumping lifts that 
are prohibitive for most purposes, The Kingsbury Conglomerate 
and Moncrief Members of the Wasatch Formations thoughs may yield 
moderate quantities cf water in some places. 

Alluvial deposits underlying the valleys of the Powder River 
and Crazy Womans Clears, and Piney Creeks are potential sources of 
moderate to large supplies of water in the Powder River drainage 
basin. The permeability of these deposits decreases with 
distance from the Bighorn Mountain fronts so that largest yields 
can probably be obtained along the upper reaches of these 
streamS. 

Most ground water utilized in the project area is for domestic 
and stock supplies and is obtained from drilled wells and from 


springs. Water for irrigation is obtained almost entirely by 
diverting flows of perennial streams. The discharge of wells and 
springs is small compared to the amount of ground water 


availables and pumpage generally could be increased considerably 
without noticeably affecting the quantity of ground water in 
storage. Overdevelopment of water in the alluvium of the upper 
reaches of Crazy Womans Clears and Piney CreekSs howevers might 
seriously reduce the amount of surface water that currently is 
available for irrigation. 

Water from Precambrian rocks» the Tensleep Sandstones glacial 
deposits, and alluvial deposits in the western part of the 
project area is generally of good quality for domestics 
irrigations and stock use. Water from the Frontier Formation, 
the Lance Formations and alluvial deposits in the eastern part of 
the project area 1s of poor quality for domestic use and of fair 
Vos poor quality ‘flor stock /'use. The water is unsuitable for 
irrigation under ordinary conditions because of its very’ high 
salinity hazard. Water From the Parkman Sandstone is usable as a 
domestic supply but has Limited suitability for irrigation 
because of its high salinity and high sodium’ hazards. As a 
source for stock supplies» the Parkman Sandstone yields water of 
fair quality. Water from the Cody Shale is unsuitable for most 
USeS. 

Water from the Fort Union and Wasatch Formations is usable for 
domestic purposess although at many locations the water does not 
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meet suggested domestic standards with respect to dissolved 
solidss irons manganeses and sulfate. Hydrogen sulfide isan 
objectionable constituent of water from some wells. The water 
generally is unsuitable for irrigation» either because of its 
high sodium and high bicarbonate content or because of its high 
salinity hazard. It rangessfrom- good to poor quality “fore ster 
uSe. 


GROUND-WATER RESOURCES AND GEOLOGY OF THE WIND RIVER BASIN 
AREAs CENTRAL WYOMING 

WHITCOMBs HAROLD Aws LOWRYs MARLIN E.] 

USING E OENOIG I GA SIU RIVIER Yee 

US GEOL SURV HYDROL INVEST ATLAS HA-2704 13 Ps 1968. 1 MAPs J 
CHART» PS PRE Fee 

Journal Announcement: SWRA6801 

THE WIND RIVER BASIN Is A 12/,000-SQ-MI AREA IN CENTRAL 
WYOMING WHERE CLIMATE RANGES FROM HUMID TO ARID. THE BASIN, A 
STRUCTURAL DEPRESSION UPLIFTED AND FAULTED ALONG THE MARGINS» 
CONTAINS SEVERAL THOUSAND FT OF TERTIARY ROCKS. MOUNTAINS AROUND 
THE BASIN ARE FORMED BY ROCKSs PRECAMBRIAN TO CRETACEOUS, WHICH 
CIP BENEATH THE BASIN. GROUNDWATER OCCURS UNDER BOTH WATER-TABLE 
AND ARTESIAN CONDITIONS. PRINCIPAL WATER-BEARING UNITS ARE 
ALLUVIAL DEPOSITS AND TERTIARY SANDSTONES CARIKAREE AND 
WIND RIVER FORMATIONS)», WHICH HAVE THE POTENTIAL TO YIELD LARGE 
QUANTITIES OF WATER AT PEAGESS THE TERTIARY FORT UNION 
FORMATION AND SEVERAL OF THE PRE-~TERTIARY FORMATIONS ALSO YIELD 
WATIERR © EOIGA t tRYePaGiUIA IRIN AYear 0! Re Hie GROUNDWATER VARIES FROM LOW IN 
MINERAL CONTENT AND SUITABLE FOR DOMESTIC USE TO UNUSABLE FOR 


SHO Ke 7 SUP Rl BSS GROUNDWATER LOCALLY CONTAINS UNDERSIRABLE 
AMOUNTS (OF © DISSOLVED. SOLIDS» FLUORIDEs CHLORIDE. SODIUMZ ISG 
HYDROGEN 2SULF LOE As WATE Rel NGABUCUVIAG eDEROS BIS UNDERLYING THE 


RIVERTON IRRIGATION PROJECT AREAs 1S (HIGHER YCMENERAUTZCEOMDUE 
TO DRRIGATION RETURN FUOW. ANALYSES (OF » WATER ARE GIVEN seiNaaee 
TABLEs AND THE! LITHOLOGIG’ AND «HYDROLOG LC: s°CHARAGTER DST DOShiGiE 
GEOLOGIC FORMATIONS, ON A CHART. MAPS AT 1:2:250-/000 SHOW 
GEOLOGY, PIEZOMETRIC CONTOURS, WELL DATA, AND SPECTR? 
CONDUCTANCE OF WATER. 


Water Resources Data for Wyomings Published annually since 
NOS © 

Geological Surveys Cheyennes WY. Water Resources Div. 

Available from the National Technical Information Services 
Spanning newWd -meVAw 2 cee 1). 


Water Resources data for o Wyoming  vconsist® ‘of recordset 
stages discharges and water quality of streamss stages contentss 
and water quality of lakes and reservoirss and water levels 


and water quality of wells. 
Additional water data were collected at various sitess not 
part of the systematic data-collection program, and are 
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published as miscellaneous measurements and analyses. This data 
represents that part of the National Water Data System operated 
by the U.S. Geological Survey and cooperating State and federal 
agencies in Wyoming. (USGS) 


WATER RESOURCES INVESTIGATIONS IN WYOMINGs» 1968 

GEOLOGICAL SURVEYs WASHINGTON,s D.C. 

GEOLOGICAL SURVEY REPORT OF INVESTIGATIONS FOLDER» 1 SHEET,» 
1969. 6 FIGs 1 MAP.» 

Journal Announcement: SWRA0521 

THE WATER RESOURCES STUDIES AND INVESTIGATIONS OF THE UE Sis 
GEOLOGICAL SURVEY IN WYOMING ARE SUMMARIZED. A SELECTED 
BIBLIOGRAPHY OF MATERIAL CONCERNING THE STATE Is INCLUDED. A 
iI ST Is GIVEN OF STATE AND FEDERAL AGENCIES.» COUNTIES» 
AND CITIES WHO COOPERATE IN DIFFERENT PARTS OF THE PROGRAM, THE 
HYDROLOGIC DATA NETWORK CONSISTS OF 216 PRIMARY, SECONDARY» AND 
WATER MANAGEMENT STREAMFLOW STATIONS, 238 GROUNDWATER 
OBSERVATION WELLS, AND 91 WATER QUALITY OBSERVING SMMESE 
SMALL STATE MAPS SHOW PRINCIPAL SOURCES OF GROUNDWATER, MEAN 
ANNUAL PRECIPITATION» AVERAGE ANNUAL RUNOFF, SEDIMENT 
CONCENTRATION OF RIVERS» DISCHARGE OF THE PRINCIPAL RIVERS, 
AND THE DISSOLVED SOLIDS IN MAJOR STREAMS. A MAP» SCALES4 249M] 
mOm HIE INCHs SHOWS BY SYMBOLS» NUMBERS, AND COLORED OUTLINE 
THE HYDROLOGIC DATA NETWORK AND INVESTIGATIONS IN WYOMING IN 
DECEMBER 1968. (WOODARD-USGS) 


WATER RESOURCES INVESTIGATIONS OF THE UES% GEOLOGICAL 
SURVEY IN THE NORTHERN GREAT PLAINS COAL REGION OF WYOMING, 
MONTANAs AND NORTH DAKOTAs 1975 

GEOLOGICAL SURVEYs DENVER» COLO. WATER RESOURCES DIV. 

OPEN-FILE REPORT» MAY 1975. 110 Ps 27 FIGs 27 REF.e 

Journal Announcement: SWRAU8&24 

THE GEOLOGICAL SURVEY'S WATER RESOURCES DIVISION HAS FOR 
MANY YEARS MAINTAINED A PROGRAM OF WATER-RESOURCES INVESTIGATIONS 
THAT INCE UBES THE COAL REGIONS OF WYOMINGs MONTANA» AND NORTH 
DAKOTA. THE RECENT INTEREST IN COAL HAS ADDED NEW DIMENSIONS AND 
GREATER INTENSITY TO THE INVESTIGATIONS. THE WORK HAS 
EXPANDED TO INCLUDE MONITORING THE ENVIRONMENTAL EFFECTS OF COAL 
MINING AND PROCESSING AND ne DETERMINE THE AVAILABILITY OF 
ADDITIONAL WATER SUPPLIES FOR COAL-CONVERSION PLANTS AND RELATED 
DEMANDS. THIS REPORT DESCRIBES THE WATER-RESOURCES INVESTIGATION 
PROGRAM THAT TS CURRENTLY IN OPERATION. LOCATIONS OF GAGING 
STATIONS AND WATER-QUALITY MEASURING SIWSES 7 FREQUENCIES AND 
PARAMETERS» AND AREAS OF GROUNDWATER SPUD RGESS ARE INCLUDED. 
BRIEF DESCRIPTIONS OF COAL-~RELATED SUITES BY INVESTIGATORS 
WHO ARE HEADQUARTERED OUTSIDE THE NORTHERN GREAT PLAINS COAL 
REGIONS ARE ALSO INCLUDED. SUCH SUES ARE RESEARCH IN 
TOPICS RELATED TO COAL EXTRACTION» WATER SUPPLY» AND POST-MINING 
RECLAMATION. (WOODARD-USGS) 


43] 


Wyoming Wyoming 


WATER-“RESOURCES INVESTIGATIONS OF THE U.S. GEOLOGICAL SURVEY IN 
THE MAJOR COAL AND OIL SHALE AREAS OF WYOMINGs 1975-76 

GEOLOGICAL SURVEYs CHEYENNEs WYO. 

OPEN-FILE REPORT» JANUARY 1976. 43 Ps 10 FIGs 5S TABs 44 REFee 

Journal Announcements: SWRAGI18 

THE U.S. GEOLOGICAL SURVEY, IN COOPERATION WITH THE STATE OF 
WYOMING AND OTHER FEDERAL AGENCIES, HAS FIVE DATA=COLLECTION 
ACTIVITIES AND FOURTEEN WATER~RESOURCE APPRAISAL PROVIECIS IN 
THE MAJOR COAL AND OIL SHALE AREAS OF WYOMING. THESE! ACTIVITIES 
ARE LOCATED PRIMARILY IN THE NORTHERN GREAT PLAINS COAL 
REGION OF NORTHEASTERN WYOMING CTHE POWDER RIVER STRUCTURAL 
BASIN) AND THE GREEN RIVER, BEAR RIVER» AND GREAT DIVIDE 
BASINS OF CONTINUOUS RECORDS OF STREAMFLOW AND RESERVOIR 
STORAGEs (2) PEAK FLOW INFORMATION AT PARTIAL@RECORD SITES. 
(3) SAMPLING AND CHEMICAL ANALYSES OF WATER FROM STREAMS AND 
WELLS, (4) SAMPLING AND SEDIMENT ANALYSIS OF WATER FROM 
STREAMS, AND (5) MEASUREMENTS OF WATER LEVELS IN WELLS. THIS 
REPORT CONTAINS LISTS OF MONITORING SIAES FOR THESE FIVE 
DATA~COLLECTION ACTIVITIES. (WOODARD-USGS) 


Hydrology of Area 354 Eastern Regions Interior Coal Provinces 
Illinois and Kentucky. 

Zuehlss E. Ewes Ryans Ge Lev Pearts De Bev and Fitzgeralds K. 
Keel: 9 Silite 

U.S. Geological Survey Water-Resources Investigations Open-File 
Report 81-4034 68 p. 
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Beans Spring, Table, and Black Butte Creek Projects Preference Right Lease 
Applications, southwestern Wyoming 

BLM, Rock Springs, Wyoming 

FEA, 1982 z 


About 51 million tons of coal would be surface-mined in Sweetwater County, in 
three mines--Beans Spring, 35 miles south; Table, 19 miles northeast; and 
Black Butte Creek, 25 miles southeast of Rock Springs. The three proposed 
mines are on the Rock Springs Uplift, a semiarid high plateau characterized by 
high evaporation, wind speeds and percentage of possible sunshine. Coal in 
the Beans Spring and Table areas is in the late Cretaceous Almond Formation. 


The Black Butte Creek coal is in the Lance and Fort Union Formations. The 
Beans Springs area is drained by tributaries to through-flowing Gap and Salt 
Wells Creeks. The Table area is in the headwaters of tributaries to 


Killpecker Creek. The Black Butte Creek area is drained by tributaries to 
through-flowing Black Butte Creek. Erosion and sedimentation is a problem in 
the Table and Black Butte Creek areas. The mines are in groundwater recharge 
areas but recharge is small because of high evaporation rates. Groundwater 
occurs under both confined and unconfined conditions. Large withdrawals 
probably would exceed recharge and lower water levels. Mining would increase 
sediment loading of streams. Spoil leachate would affect groundwater quality 
within one mile of the mines. 


Proposed Buckskin Project 

IN: Eastern Powder River Coal DES 
BLM, Cheyenne, Wyoming 

DES, 1978 


This document analyzes the impacts of approval of a mining and reclamation 
plan to recover 80 million tons of 84 million tons of federally leased surface 
minable coal in the Powder River Basin, in northeastern Wyoming, over 20 
years. The site, proposed Buckskin Mine, consists of 600 acres 10 miles north 
of Gillette in Campbell County. Most of the site is a gentle south slope, 
dissected by intermittent Rawhide Creek (69 square mile upstream drainage 
area, average flow 0.8 cubic feet per second) and ephemeral Spring Draw 
(drainage area 2.13 square miles). Maximum relief near Rawhide Creek is about 
150 feet. Annual precipitation of 15 to 16 inches results in 14 gallons per 
minute runoff. The coal occurs in two seams at the top of the Fort Union 
Formation: the Anderson seam, about 40 feet thick, separated by 3 feet of 
shale from the underlying Canyon seam, about 64 feet thick. The coal. is 
overlain by 0 to 215 feet of the Wasatch Formation. The beds dip less than 
two degrees southwest into the Basin. Small quantities of water are in the 
coals and discontinuous sandstones in the Wasatch Formation. The site 
contains 6 shallow wells, 5 reservoirs, irrigation ditches and spreader dams. 
Both surface and ground water is too highly mineralized (4,000 to 6,000 
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milligrams per liter dissolved solids) for human consumption. Surface mining 
would require dewatering 400 gallons per minute during years 3 to 4, reducing 
to 260 gallons per minute during the 16th year. About 30 gallons per minute 
would be used. The remainder would be discharged to Rawhide Creek after 
treatment. Dewatering of the sandstone would extend 1,000 to 1,500 feet. The 
coal dewatering would extend about 3 miles from the site. About 456 acres of 
shallow aquifers would be modified, resulting in a deterioration of water 
quality. 


Proposed Coal Leasing in the Carbon Basin Area, Wyoming 
BLM, Cheyenne, Wyoming 
FES, 1979 


This statement analyzes impacts of leasing 6,146 acres of Federal coal in the 
Carbon Basin, interspersed among private coal, in order to create logical 
mining units. The surface of the basin is characterized by a northeast- 
trending ridge, maximum relief 400 feet, dissected by ephemeral Second and 
Third Sand Creeks and Chapman Draw draining eastward to the Medicine Bow 
River, and by First Sand Creek, also ephemeral, a closed basin. These creeks 
are estimated to flow only 10 to 15 days per year. Annual precipitation is 10 
inches and lake evaporation ranges from 36 to 42 inches per year. The coal, 
in the Paleocene-Eocene Hanna Formation, crops out on the southern end of the 
Basin. The main coal, the Johnson Bed, ranges from 8 to 22 feet thick. Two 
other coals, the Finch Group, more than 13 feet thick locally, and the Blue 
Group, more than 13 feet thick locally, overlie the Johnson Bed. About 10 
million tons could be surface-mined to a depth of 150 feet and 95 to 98 per- 
cent of less than 400 million tons could be recovered underground by continu- 
ous and longwall mining. The coal beds and overlying sandstones are poorly 
productive aquifers, confined toward the basin center. Aquifers in the deeper 
Mesa Verde Formation are isolated from the Hanna Formation by the intervening 
Lewis Shale. Surface mining would remove one shallow well, seven stock ponds 
and two surface diversions. A maximum mine inflow of 40,000 gallons per day 
would have to be handled. Water in four test holes ranged from 672 to 8,084 
milligrams per liter total dissolved solids. 


Cherokee Proposed Project 
BLM, Cheyenne, Wyoming 
IN: Development of Coal Resources in Southcentral Wyoming, FES, 1978 


The proposed Cherokee surface mine of 10,671 acres 30 miles west-southwest of 
Rawlins in Carbon and Sweetwater Counties, is near the Continental Divide, the 
saddle between the Great Divide and Washakie Basins. The relatively level 
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landscape is underlain by nearly horizontal beds of the Fort Union/Wasatch 
Formation which contains two main coal seams, 12 and 14 feet thick. Annual 
precipitation of 10 inches produces probably poor quality ephemeral runoff of 
less than 0.17 inches to closed basins. Small amounts of poor quality, 
dissolved solids 2,040 to 3,760 milligrams per liter occur in the coals and 
lenticular sandstone above. Potentially 500 gallons per minute of water 
containing less than 1,000 milligrams per liter of dissolved solids could be 
obtained from a well in the Fort Union basal sandstone at a depth of about 
3,500 feet. Mining would destroy two or three stock reservoirs and moist coal 
washing wastes conceivably could contaminate heavily mineralized ground water 
in Cow Butte Basin, a small playa, less than one square mile. 


Eastern Powder River Coal 
BLM, Cheyenne, Wyoming 
DES, 1978 


This statement updates the Final Environmental Impact Statement, Eastern 
Powder River Coal Basin of Wyoming (FES 74-55). It evaluates impacts of 
surface coal mining and related activities by the year 1990 at three levels, 
1) low--169 million tons per year from 14 surface mines presently operating or 
pending approval, 2) probable--173 million tons per year, one additional mine, 
and 3) high--15 existing or pending mines and 23 new mines producing 329 
million tons per year, and one gasification plant. It also evaluates site- 
specific impacts of the one mine responsible for the probable level. The 
study area is the eastern flank of the Powder River Basin in Wyoming, compris- 
ing about 5 million acres, bound on the east by the coal outcrop, on the south 
by the North Platte River, on the west by the Powder River, and on the north 
by the Montana-Wyoming state line. The northern part of the area is charac- 
terized by high, open, rolling hills having relief of 500 to 1,000 feet. The 
southern part is plains and table land with relief of 300 to 500 feet. The 
Powder and Little Powder Rivers drain the north, Donkey Creek and Belle 
Fourche River drain the middle, and South Fork, Cheyenne River, Lance Creek 
and North Platte River tributaries drain the south. Streams are generally 
ephemeral but some have isolated intermittent reaches. Annual precipitation 
increases from less than 12 inches in the south to 17 inches in the northwest. 
More than 73 billion tons of minable (less than 300 feet deep) coal occurs in 
9 coal fields in the Eocene Wasatch Formation and the Paleocene Fort Union 
Formation. The alluvium in larger streams has produced several hundred 
gallons per minute of usable quality water. The Wasatch and Fort Union 
Formations and underlying Lance Formation and Fox Hills Sandstone contain 
sandstone layers that produce about 25 gallons per minute of hard water at 
shallow depths (less than 1,000 feet) near outcrop areas, and industrial size 
supplies of softer water usually containing 500 to 1,500 milligrams per liter 
of dissolved solids at depths of 3,000 to 5,000 feet where the water is 
confined. In deep (below 5,000 feet) parts of the basin, where the Madison 
Limestone is fractured and cavernous, flows of as much as 7,000 gallons per 
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minute at 179 pounds per square inch flowing pressure have been obtained. 
Recharge to the Madison Limestone may be as much as 75,250 acre-feet per year 
from the Big Horn Mountains, the Laramie Range, the Black Hills, and possibly 
the Hartville uplift, all bounding the basin. The only Madison water analysis 
showed a total dissolved solids content of 3,726 milligrams per liter. Low 
level surface mining would modify shallow aquifers and lower shallow water 
tables in about 18,729 acres (except in the southwest where overburden and 
coal are above the water table), destroy some wells, reduce spring and nearby 
streamflow and degrade water quality. High level surface mining of an 
additional 19,279 acres would have expanded equivalent impacts. 


ETSI Coal Slurry Pipeline, eastern Wyoming to Louisiana 
BLM, Denver, Colorado 
FEIS, 1980 


Energy Transportation Systems, Inc., (ETSI) proposed to transport 37.4 million 
tons of coal per year for fifty years from the Powder River Basin near 
Gillette, Wyoming, by slurry pipeline to various power plants in Oklahoma, 
Missouri, Arkansas, and Louisiana. Slurry would require 20,000 acre-feet of 
water per year to be pumped from the Madison Formation in Niobrara County. A 
numerical model predicted drawdowns of more than 100 feet would occur in a 
3,400-square-mile area around the well field, extending into southwestern 
South Dakota, affecting some existing Madison water users, including the City 
of Edgemont, South Dakota. Surface waters would also be affected, including 
base flow reductions of 1 to 4 cubic feet per second in the Cheyenne River, 
and Cascade and Hot Springs. Drawdowns of more than 100 feet in the Inyan 
Kara aquifer would extend over 1,600 square miles. Six water supply alterna- 
tives were analyzed. One alternative would purchase part of the required 
water from the City of Gillette well field, reducing drawdowns around the 
Niobrara County well field by 30 percent, but extending drawdowns over much of 
Crook County. Another alternative to develop a well field in Crook County 
would extend drawdowns of more than 25 feet over 23,600 square miles including 
adjacent parts of Montana and South Dakota, and 7,800 square miles of the 
Inyan Kara aquifer. Using Gillette and Crook County well fields would reduce 
the overall affected area but it would extend further south than if the Crook 
County well field was used alone. Obtaining the required water, half from the 
Crook County well field and half from the Niobrara County well field would 
reduce the extent of 100-foot drawdown in the Madison to 3,700 square miles 
and 330 square miles in the Inyan Kara. Obtaining water from the Oahe 
Reservoir in South Dakota would not impact ground or surface waters. Using 
treated wastewater from South Dakota would not impact ground water but would 
reduce four South Dakota streams' flow by 1.3 to 12.4 cubic feet per second. 
Document is supported by Well Field Hydrology, Surface Water Quality, and 
Ruptures and Spills Technical Reports. 
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Green River/Hams Fork Regional Coal, Colorado and Wyoming 
BLM, Craig, Colorado 
FEIS, 1980 


This statement analyzes the impacts of leasing as many as 16 tracts of Federal 
coal beneath 30.2 square miles in a 37,000 square-mile area in northwestern 
Colorado and south-central Wyoming. The Colorado tracts are in the Yampa and 
Danforth Hills Coal Fields. The Wyoming tracts are along the east side of the 
Washakie and Great Divide Basins and in the Hanna Basin. In both states, the 
tracts are in mountain-bound areas of relatively low relief, consisting of 
low, rolling hills, broad plains and river valleys, and cuestas, in many 
places characterized by dip slopes and subdued escarpments. In Colorado, the 
coal is in the Iles and Williams Fork Formations of the Mesaverde Group, and 
the Lance Formation, all Upper Cretaceous, and in the Paleocene Fort Union 
Formation. The Wyoming coals are in upper Cretaceous formations and the 
Paleocene Fort Union Formation. The region is semiarid, annual precipitation 
ranging from about 9 inches in Wyoming to as much as 13 inches in parts of the 
Colorado region. The tracts are drained by ephemeral streams in small water- 
sheds of tributaries to the North Platte River in Wyoming, and the Yampa River 
in Colorado. Annual runoff from the tracts is about 0.7 inches in Colorado 
and 0.2 inches in Wyoming. Runoff contains half of the sediment, and two to 
three times the dissolved solids of nearby mountain streams. In some places, 
small amounts, less than 10 gallons a minute to wells, of shallow ground water 
is perched above unsaturated coal layers. In Colorado, the water is of 
marginal quality for domestic use, and in Wyoming it contains 2,000 to 6,500 
milligrams per liter of dissolved solids. Shallow ground water issues in a 
few springs in Colorado. Impacts to both surface and ground water would be 
local, relatively minor and generally short lived. Mining following maximum 
leasing would disturb no more than 0.23 percent in Colorado, and less than 
0.05 percent in Wyoming, of the shallow aquifers in their respective water- 
sheds. Alternate water would have to be furnished for 14 shallow wells and 9 
springs in Colorado, and 47 small reservoirs, each less than 3 acre-feet, and 
rapidly filling with sediment. 


Hanna Basin Study Site Coal Resource and Surface Mining Potential 
Reclamation Evaluation in the Hanna Coal Field, south-central Wyoming 

BLM, Denver, Colorado 

EMRIA Report No. 2-75 


The coal resource of the Hanna Basin study site consists of about 25 percent 
of the 41.2 thousand tons of identified coal beneath less than 200 feet of 
overburden in the Hanna Basin. The coal is in the upper Ferris Formation of 
Paleocene age. The site is drained by ephemeral streams tributary to the 
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Medicine Bow River to the east. Small amounts of water occur in thin sand- 
stone layers above the coal, and slightly larger amounts are found in frac- 


tures in the coal beds. Depth to water ranges from 12 to more than 100 feet 
depending on topography. Flow is westwardly to the North Platte arm of the 
Seminoe Reservoir. Total dissolved solids in ground water ranges between 
1,000 and 4,000 milligrams per liter, many toxic constituents exceeding EPA 
recommended standards. Surface mining will necessitate draining the coal 
below the reservoir level. Reversal of the gradient will increase flow into 
the mine, increasing the amount of water to be handled. No existing wells 
will be affected. Proper restoration practices will eliminate increased 
stream sedimentation. 


Hanna South Proposed Project 
BLM, Cheyenne, Wyoming 
IN: Development of Coal Resources in Southcentral Wyoming, FES, 1978 


The proposed Hanna South surface mine of 4,127 acres just south of Hanna, 
Wyoming, includes 640 acres of Federally owned coal and surface. Mining would 
disturb 90 public acres and 642 private acres containing four coal beds 
averaging 41.2 feet in total thickness beneath less than 150 feet of over- 
burden. The coal beds dip 25 to 40 degrees northwesterly into the Hanna 
Basin. The terrain is gently sloping at the head of northeasterly draining 
ephemeral draws. Small amounts of confined water occur near the mine, at 
depths ranging from 26 to 115 feet. Total dissolved solids ranged from 470 
milligrams per liter in a shallow, 130-foot-deep well, to 9,160 milligrams per 
liter in a well 240 feet deep. Annual precipitation of 10 inches produces 
runoff of 0.5 inch in ephemeral draws. Runoff is high in dissolved solids and: 
sediment. Mining would lower water level in an unused nearby well and destroy 
one stock reservoir. Water levels would recover by about 1996. 


Powder River Regional Coal, Montana and Wyoming 
BLM, Casper, Wyoming 
FEIS, 1981 


Leasing of 14 tracts within the Powder River region of Montana and Wyoming is 
proposed to all for development of 1.5 billion tons of associated coal 
reserves. Development of the leases would affect Big Horn, Powder River, and 
Rosebud Counties in Montana, and Campbell, Converse, Crook, Johnson, Natrona, 
Sheridan, and Weston Counties in Wyoming. Maintenance tracts to be leased 
would include the Colstrip A and B, Colstrip C, Colstrip D, Cook Mountain, 
Coal Creek, Northwest Otter Creek, Timber Creek, Duck Nest Creek, Kintz Creek, 
and Keeline Tracts. All mined land would be reclaimed. Mining processes 
would consume 8,310 acre-feet of water, and associated municipal uses would 
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consume 33,400 acre-feet of water in 1990. Approximately 310 wells and 35 
springs would be destroyed. Approximately 247,000 acres of shallow aquifers 
would be removed to depths of 100 to 400 feet, although they would eventually 
be replaced by spoil aquifers. Surface outflow from the region would be 
reduced by approximately 350 acre-feet per year during mining. Between 20 and 
33 point-watering sources would be destroyed. 


Red Rim Study Site Coal Resource and Surface Mining Potential Reclamation 
Evaluation in the Green River Coal Region, south-central Wyoming 

BLM, Denver, Colorado 

EMRIA Report No. 7-7/6 


The Red Rim study site is above the northwestward dipping sediments of the 
southern (Red Desert) part of the Great Divide closed Basin. The coal is in 
the lower part of the Tertiary Fort Union Formation, and overlies a thick 
sandstone whose outcrop forms the Basin's Red Rim to the southeast. Nearly 40 
thousand tons of the estimated coal resource are in beds more than 2.5 feet 
thick covered by less than 200 feet of overburden. Most of the site is 
composed of remnants of hogbacks, severely eroded into rolling to rugged high 
plains. Climate is semiarid. Snowmelt provides 40 percent of the annual pre- 
cipitation of 10.43 inches. The sites are drained by intermittent Separation 
Creek and tributaries. Little runoff originates on the site. Little water 
occurs above and in the coal. Only one of 10 test holes encountered water. 
Moderate (several hundred gallons per minute) quantities of good quality water 
may be available from a thick (500-600 feet) sandstone below the coal downdip 
from the site. Mining should encounter little water. Protective measures and 
restoration practices could eliminate degradation of water quality. 


Sand Butte Preference Right Lease Application, southwestern Wyoming 
BLM, Rock Springs, Wyoming 
EA, 1981 


This document assesses the impacts of an extension of the Black Butte mine in 
Sweetwater County, about 28 miles east-southeast of Rock Springs, south- 
western Wyoming. The 5,078-acre area is a semiarid (annual precipitation 8.8 
inches) high plateau, consisting of a series of northeast trending escarp- 
ments and 4- to 6-degree dip slopes. About 33 million tons of coal occur in 
several beds averaging 3.7 to 9.3 feet thick, in the Fort Union and Lance 
Formations under less than 200 feet of overburden. The area is drained by 
ephemeral Patrick Draw, tributary to Bitter Creek, several miles northeast. 
About 60 percent of the surface is bare ground. Small quantities of poor 
quality water occur in and above the coal beneath drainage ways. No wells 
exist nearby. It is doubtful that mining would significantly change occur- 
rence of ground water. 
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Seminole Proposed Project 
BLM, 
IN: Development of Coal Resources in Southwestern Wyoming, 1978 


This document assesses the impacts of approval of a mine and reclamation plan 
to mine 3,840 acres of coal, 960 of which are Federally leased, about 5 miles 
west-southwest of Hanna, in south-central Wyoming. Coal is in six seams in 
the Paleocene/Upper Cretaceous Ferris Formation that dip 20 to 30 degrees 
northeast to the center of the Hanna Basin. Annual precipitation is 10 inches 
and annual lake evaporation is 36 to 42 inches. Small amounts of moderately 
mineralized water is found in thin, discontinuous sandstone, conglomerate and 
coal layers at depths of 40 to 90 feet. The area drains northeast and south- 
west to ephemeral streams. The largest drainage area on the site is about 200 
acres. Surface water 9.5 miles downstream from the site contained 2,000 to 
3,000 milligrams per liter of dissolved solids and 2,170 milligrams per liter 
suspended solids at low flow, in part from the mine. Mining would lower the 
water level in one well near the mine and destroy one stock reservoir. 


Development of Coal Resources in Southcentral Wyoming 
BLM, Cheyenne, Wyoming 
FEIS, 1979 


Development of Federal coal resources in the 5.5-million-acre southcentral 
Wyoming region in Sweetwater and Carbon counties, Wyoming, and Routt and 
Moffat Counties, Colorado, is proposed. Three mining and reclamation plans on 
existing leases would be approved. Rights-of-way would be issued for 3.4 
miles of water pipeline. Anticipated regional activities, including the three 
proposed leases, would result in an estimated annual production of 17.8 
million tons of coal by 1990. Mineral extraction activities would deplete 
regional coal reserves by 204 million tons by 1990. The topography of 18,760 
acres would be disturbed by the proposed lease development, existing mining 
activity, and the development of oil, gas, uranium, and sand. Demand for 
industrial and municipal water would increase by 910 acre-feet per year. The 
quality of postreclamation aquifers would decline and that of surface water 
would be degraded by the runoff of contaminants resulting from increased 
population and industry. 
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Development of Coal Resources in Southwestern Wyoming 
BLM, Cheyenne, Wyoming 
FES, 1978 


This statement assesses impacts of approval of five mine and reclamation 
plans, 4 surface and one underground, issuance of associated rights-of-way, 
and cumulative impacts of potential coal development in the region. The five 
mines would produce 15.2 million tons per year, in addition to the 1990 annual 
production of 16 million tons of existing and projected mines. Three of. the 
mines are in the Overthrust Belt on the west of the region and two are in the 
Rock Springs uplift on the east. The region is drained by the Green River and 
tributaries. The mine areas are on the flanks of the Green River Basin and 
are drained by ephemeral Green River tributaries. Surface water quality is 
generally good, ranging from less than 100 to more than 2,000 milligrams per 
liter dissolved solids, depending on flow. Wells generally yield 10 to 100 
gallons per minute of water ranging from 500 to 3,500 milligrams per liter of 
disolved solids. Water use of 5,040 acre-feet per year due to the proposed 
action is about 0.035 percent of expected total water use by 1990. Mining 
would temporarily increase recharge and salinity of ground water near the 
river, but regional impact would be insignificant. Lower infiltration rates 
of reclaimed overburden would increase streamflow and sediment load locally. 


Proposed Development of Coal Resources in Southwestern Wyoming 
BLM, Washington, D.C. 
FES, 1978 


The statement assesses impacts of five proposed.coal mines in Lincoln, Uinta 
and Sweetwater Counties in southwestern Wyoming, three in the Hams Fork Coal 
subregion and two in the Green River subregion. The Hams Fork region mines 
straddle, or are on limbs of the northerly trending Lazeart syncline where 
dips range from 15 to 50 degrees. Coal is in numerous Adaville Formation beds 
ranging up to 70 feet thick, covered by less than 1,000 feet of overburden. 
One Green River region mine area overlies 6 Rock Springs Formation coal beds 
ranging from 4 to 14 feet thick, overlain by as much as 800 feet of gray sand- 
stone of the Ericson formation. The other mine includes two seams as much as 
26 feet thick in the Fort Union and Lance Formations, and the 10- to 12-foot- 
thick Almond coal seam. There is a total of 357 million tons of coal beneath 
the five mine areas. Average precipitation in the region is 9.5 inches and 
ranges from 7.89 inches at Rock Springs to 17.92 inches at Afton. Most of the 
area is drained by ephemeral drainages. Small quantities of water occur 
unconfined in outcrop areas in the coal beds, interbedded sandstone layers and 
fractured shale and mudstone, and confined downdip. Mining in the Hams Fork 
subregion could affect two springs, and in the Green River subregion, could 
affect six or more nearby wells. Sedimentation in main drainages could also 
occur. 
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White Tail Butte Study Site Coal Resource and Surface Mining Potential 
Reclamation Evaluation in the Little Powder River Coal Field, northeastern 
Wyoming 

BLM, Denver, Colorado 

EMRIA Report No. 13-77 


The gently rolling uplands and isolated knobs and buttes of the 3.6-square- 
mile White Tail Butte study area cover an elongate drainage divide between 
intermittent Elk and White Tail Creeks. Maximum relief is 350 feet. Pre- 


cipitation is about 16.3 inches. Three Tongue River Member (Fort Union For- 
mation) coal beds crop out or are covered by less than 200 feet of over- 


burden: the Anderson, averaging 34.3 feet thick; the Dietz, 18 to 28 feet 
thick; and the Canyon, averaging 21.6 feet thick. Small amounts of water 
containing about 2,000 milligrams per liter dissolved solids occur in shallow 
layers above, in and between the coals. Small amounts of less mineralized 
water occur below the Lebo shale member which lies below the lowest, the 
Canyon, coal bed. Surface mining will alter shallow aquifers, displace 
springs, and destroy several stock ponds. Aquifers below the Lebo Shale 
Member (bottom of the Fort Union Formation) would not be affected. 
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A requirement of Public Law 95-87, the Surface M“Yining 
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Control and Reclamation Act of 19774 is the understanding of 
the hydrology in actual and proposed surface-mined areas. 
Surface-water data for small specific-sites and for larger 
areas such as adjacent and general areas are needed also to 
satisfy the hydrologic requirements of the Act. The Act 
specifies that surface-water modeling techniques may be used 
to generate the data and information. The purpose of this report 
is to describe how this can be achieved for. snalter 
watersheds. This report also characterizes 12 ‘state-of-the-art’ 
strip-mining assessment models that are to be tested with data 
from two data-intensive studies involving small watersheds in 
watersheds with specific-site data. Extending the use of 
modeling techniques to larger watersheds remains relatively 
untesteds and to date the upper limits for application have 
not been established. The Ue Se Geological Survey 1S 
currently collecting regional hydrologic data in the major coal 
provinces of the United States and this data will be used to 
help satisfy the ‘general-area’ data requirements of the Act. 
This proqram is reviewed and described in this report. (USGS) 
Chemical quality of public water supplies of the United States 

and Puerto Ricos 1962 

Durfors C. Nev and Beckers Ediths 1964 

U.sS. Geological Survey Hydrologic Investigations Atlas HA-200- 
1 sheet. 


Geochemistry of some rockse mine spoilss stream sedinents, 
soilss plantss and waters in the Western Energy Region of the 
conterminous United States 

Ebensse Re Jev and Shacklettes He. Teor 1982 

U.S. Geological Survey Professional Paper pe. 12374 173 Dp. 


Element Concentrations Toxic to Plants» Animalss and Man 
Goughs Le Pes Shacklettes He Rev and Cases Aw Ase 1979 
U.S. Geological Survey Bulletin 1466, 80 p. 


A Presentation and Evaluation of the Hydrologic infornation 
available for the major federal Coal Lands in seven Eastern 
States--Sources of available information and a plan for future 
work 

Grasons David 

U.S. Geological Survey Open-File Report 82-5254 348 p. 

The most abundant and available Federal coal reserves in 
Eastern United States are in and near the National forests. The 
National forest areas offering the greatest potential for coal 
development are in or near the Daniel Boone in Kentucky = and 
Tennessees Hoosier in Indianas Jefferson in Virginias Monongahela 
in West Virginias Shawnee in Illinois» and Wayne in Ohio. An 
evaluation of the available data and published information = on 
coal mining and the water resources of these areas identifies 
informational needs. Three such needs common to all six National 
forest areas are for Ch) numerical characterization of 
streamflows water-qualitys and sedimentation characteristicss (2) 
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information about ground-water availabilitys movements and 
quality» befores during and after minings and (3) a hydrologic 
reconnaissance of all major lakes and impoundments within the 
prospective Federal coal-leasing area. Investigations which 
would address these and other informational needs are outlined 
for each forest area. A schedule is proposed for completion of 
these recommended investigations by the U.S. Geological Survey 
over a 6-year period. The application of sophisticated 
analytical and interpretive techniques in these studies must be 
preceded by the collection and preparation of adequate hydrologic 
data. 


Streamflow characteristics related to channel geometry in 
western United States 

Hedmans Es Rev and Osterkampsr We Revo 1982 

U.S. Geological Survey Water-Supply Paper 2193, 17 p. 


A guide to State programs for the reclamation of surface-mined 
areas 

Imhoffs Es Awe Fritzse Te Ove and La Feverss Je Rave 1976 

U.S. Geological Survey Circular 7314 33 p. 


Role of earth sciences in Federal coal development in the Wests 
ion U.S. Geological Survey Annual Reports, Fiscal Year 1976. 

Keefers We. Reve 1976 

U.S. Geological Survey Annual Reports p. 9-16. 


Groundwater Models for Water Resources Planning 

Moores J. E. 

Geological Surveys Restons VA. Water Resources Div. 

Geological Survey Open-File Report 80-5814 1980. 22 ps 11 Ref.» 

Journal Announcements: SWRA1411 

In the past decade hydrologists have emphasized the 
development of computer-based mathematical models to aid in the 
understanding of flows the transport of solutes» transport of 
heats and deformation in the groundwater system. These nodels 


have been used to provide information and predictions for water 
managers. Too frequently, groundwater was neglected in 
water-resource planning because managers believed that Tt 


could not be adequately evaluated in terms of availability, 
Qualitys and effect of development on surface water supolies. 
NOws howevers, with newly developed digital groundwater models, 
effects of development can be predicted. Such models have been 
used to predict hydrologic and quality changes under 
different stresses. These models have grown in complexity over 
the last 10 years from simple one-layer flow models to 
three-dimensional simulations of groundwater flow which may 
include solute transports heat transporte effects of land 
subsidences and encroachment of salt water. This paper 
illustrates» through case histories» how predictive grouniwater 
models have provided the information needed for the sound 
planning and management of water resources in the Jnited 
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States. (USGS) 

Chemical composition of bulk precipitation in the 
north-central and northeastern United States» December 1980 
through February 1981 

PeterSs Ne Eer and Bonelli» Jez Esr 1982 
U.Se Geological Survey Circular 8744 63 p. 


Summary appraisals of Nation's ground-water resources-upper 
Colorado Region 

Prices Dons and Arnows Teds 1974 

U.S. Geological Survey Professional Paper 813-C» 40 p. 


Hydrologic data for runoff studies on small drainage areas 
Runners Ge Ses 1980a 
U.S. Geological Survey Open-File Report 80-5604 169 p. 


Guidelines for sample collecting and analytical methods used in 
the VAS Geological Survey for determing the chemical 
composition of coal 

Swansons Ve. Ewes and Huffmans Claudes Jreo 1976 

U.S. Geological Survey Circular 7354 11 p. 


Summary appraisals of the Nation's Ground-Water 
Resources--Missouri Basin Region 

Taylors Of. Jer 1978 

U.S. Geological Survey Professional Paper 813-Q,s 41 p. 


Coal Fields of the United Statess Sheet 1 
TrumbDuUl sis. Ve Asem you 
U.S. Geological Surveys 1 sheets scale 1:500-000 


Coal Resource classification system of the U.S. Bureau of Mines 
and U.S. Geological Survey 

U.S. Bureau of Miness and U.S. Geological Surveys 1976 

U.S. Geological Survey Bulletin 1450-Bs 7 p. 


Index to water-data activities in coal provinces of the Jnited 
States, Vol. IIs Interior Province 

UeS.e Geological Surveys 1979 

U.S. Geological Surveys Office of Water Data Coordination 


Catalog of selected offices of the Office of Surface Minings 
Bureau. of Land Managements and Geological Survey relating to 
coals 1981 

U.S. Geological Surveys 1980b 

U.S. Geological Survey Circular 8404 41 p. 


Hydrologic modeling of coal lands 

Van Haverens Be. Pes and Leavesleys Ge Hes 1979 

A cooperative effort of the Bureau of Land Management and Water 
Resources Division of the U.S. Geological Surveys Administrative 
Reports 13 pe 
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National coal resource Investigations of the United States 
Geological Survey. 

Woods Ge Hes Jer (Ccompiler)s 1977 

UeSe Geological Survey Open-File Report 77-763, 53 Pee 
(Colorado Projectss see especially p. 24-25). 
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